Of 

li 


,  ru 
:  CD 

!  CD 

•  rr 

i 


CD 

m 
a 


•»?Mtt       -TH          It^tB        H^lit 

<9&    ^H    |M|    pp 


ICONES  OF  JAPANESE  ALGAE 

VOL.     IV. 
(PL.  CLI— CC.) 

BV 

K.  OKAMURA     Ri^akuliakusfd 


February   1916— March   1923 
Tokyo 


Published 
by 

THE     AUTHOR 


CTaisho     12    nen,     1923) 


CONTENTS  OF  VOL.  IV. 


Arranged  in  the  Alphabetical  order  of  Genera 

Roman  numerals  in  Italic  indicate  pages  in  Japanese 


Actinotrichia  Decsn. 
Actinotrichia  rigida  (Lam.) 

Decsn. 

Ahnfeltia  Fries 
Ahnfeltia  concinna  J.  Ag. 
Antithamnion  Nageli 
Antithamnion    Plumula    (Ellis) 

Thur. 
Asparagopsis  hamifera  (Hariot) 

Okam. 

Bnagia   Lyngbye 
Bnagia  fusco-purpurea  (Dillw.) 

Lyngb. 

Callophyllis  crispata  Okam. 
Caulerpa    cupressoides    C.  Ag. 

var.    typica  Web.  v.  Bos. 
Caulerpa    cupressoides    C.  Ag. 

var.  lycopodium  f.  amicorum 

Web.  v.  Bos. 

f.  elegans  Web.  v.    Bos. 
Caulerpa  fastigiata  Mont. 
Caulerpa    Freycinetii     C.    Ag. 

var.   pectinata  Web.  v.  Bos. 
Caulerpa    Okamurai   Weber  v. 

Bos. 

f.   oligophylla  Okam. 


L 


L 


i>     b     £•  J!  J/ 

#>      ?>  &  30,  j/,        CLVIII 

I"  £>  173,^79.          cxci 

'5   ?   fa  IS  /&? 

a»      3  &  157,  /tfp,    CLXXXIX 

0  [j  131,  /^,  CLXXXIII- 
CLXXXIV 


0 


87,  8^,  CLXXI 

32,  J#,  CLIX 


194, 


CC 


b 


16, 77,          CLV 

194, 20^,  cc 

14, 75,          CLIV 


193. 203, 


cc 


ft  1 1,  /J,  CLIV 

§y  12,  7^,  CLIV 


610; 


Caulerpa      scalpelliformis     (R. 

Brown)    C.    Ag.  var.    denti- 

culata(Decsn.)  Weber  v.  Bos. 
Caulerpa    Webbiana    Mont.    f. 

disticha  Weber  v.  Bos. 
Ceramium  paniculatum    Okam. 
Ceramium    tenerrimum  (Mart.) 

Okam. 

Champia  expansa  Yendo 
Chnoospora  J.  Ag. 
Chnoospora  obtusangula 

(Harv.)  Sond. 
Chondrococcus  Kiitz. 
Chondrococcus        Hornenianni 

(Mert.)  Schniitz 
Chondrococcus  japonicus 

(Harv.)  Okam. 
Chondrus  Stackh. 
Chonduus  elatus  Holmes 

Chrysymenia  J.  Ag. 
Chrysymenia  Uvaria  (L.)  J.  Ag. 
Cladophoropsis  Borg. 
Cladophoropsis  fasciculatus 

(Kjellm.)  Borges. 
Codiuni  tenue  Kiitz. 
Coilodesme  Stroemf. 
Coilodesme  Cystoseirae  (Rupr.) 

Setch.  and  Card. 
Dasyphila  plumarioides   Yendo 
Delesseria  crassifolia  Rupr. 
Delesseria  Middendorffii  Rupr., 

tetrasporic  sporophylls  of. 
Derbesia  Solier 


II 

Jt 

o 

I   <L 


It     1 06,  707,        CLXXV 


.S 


r 


t 
t 


<?»• 


0 


0 


ft 


0 


0 


tt        0 


L 


t:' 


0 

0 

U    0 


ra 


17,  18,  CLV 

114,  /^^,         CLXXIX 


112,  121,         CLXXIX 
111,7^0,      CLXXVUI 


52,  j/,        CLXIV 

170 

158,  777,  cxc 

160,  172,  cxc 

JP 


33.^o, 


CLX 


0 


133. 14^,  CLXXXIV 
77 

75,  /<?,  CLXIX 

6 1,  62,  CLXV 
56 

55,57,  CLXIV 

190, 200,  cxcvin 

72, 7j,  CLXVIII 

174,  /  So,  cxci 
204 


Derbesia  Lamourouxii  (J.  Ag.) 

Solier  O       <Q>       (7)       I-       £ 

Desmarestia  aculeata  (L.)  Lam.      £    Iff    p     £     L     (*    ? 
Dilsea  Stackh.  $>         jip         (£         Jg 

Dilsea  edulis  Stackh.  £>  i>  (£ 

Elachista  Duby  ?£     <£.     £      {      C>    f| 

Elachista  fucicola  (  Vell.)Aresch. 

f.  typica  Rosenv.  IS-      &      Jt        <        £> 

Erythrophyllum  J.  Ag.  &     f     £      ?     *>    ® 

Ery  throphyllum  Gmelini(Grun.) 

Yendo  ^      ^*       £       ?       *» 

Euptilota  Kiitz. 
Euptilota    articulata    (J.    Ag.) 

Schm. 
Gelidium  crinale  (Turn.)  Lam. 

f.  latifolium  n.  f. 
Gracilaria  Chorda  Holm. 
Gracilaria  confervoides(L.)Grev. 
Gymnogongrus  Martius 
Gymnogongrus       flabelliformis 

Harv.  ir       »       O    -O 

Halymcnia  dilatata  Zanard.  J»       l"»       b        <* 


195,  2of,  cc 

193,  203,         cxcix 


L     0 


L       0 


I"  <L   "C  ^   <*  ?  — 

"O  2>        [^       t> 

J>*  <1*          (7) 

i>"  |c     O     £Q      I) 


ctxxx 
49 

49.5'.          CLXII 


9°.  9_?>       CLXXU 
142 


143,    CLXXXIII 


CXCVIH 

41,  42,  CLXI 

i  ,  ^,  CLI 


Halymenia  Harveyana  J.  Ag.  V«  £       0       (i 

Helminthocladia  J.  Ag.  ^  I-      fe     O*     ( 

Helminthocladia  australis  Haw.  K  II        fe       o" 

Heterosiphonia  Mont.  L  3t     7^     t     <b 

Heterosiphonia  japonic  i  Yendo  C'*  ?•          li 
Heterosiphonia  pulchra  (Okam.) 

Fkbg.  L  £       /I'D 

Homoeostrichus  J.  Ag.  -^  &  fi    4>    J>    |s* 
Homoeostrichus    Sinclairii    (H. 

et  H.)  J.  Ag.  3*  &    ft     b     J* 

Hcmoeostroma  J.  Ag.  ti  \*     /f     i     L 


< 

JS 
I1* 


109,  ///,     CLXXVI- 
CLXXVII 

43,  ^5,         CLXII 

-2? 
2  1  ,  ^J.CLVI-CLVH 

^ 
68,  "Jo,        CLXVII 

63,  (5(5,         CLXVI 


192,202,         cxcix 
9 


Homoeostroma  latifolium 

(Born.)  J.  Ag. 
Hypnea  cervicornis  J.  Ag. 
Laurencia  obtusa  (Huds.)  Lam. 
Laurencia  pinnatifida  (Gm.) 

Lam. 

Microcladia  dentata  Okam. 
Nemalion  multifidum  (W.  et  M.) 

J.  Ag. 

Nemalion  vermiculare  Sur. 
Odonthalia    ochotensis  (Rupr.) 

J.  Ag. 
Odonthalia  semicostata  (Mert.) 

J.  Ag. 

Phyllophora  Grev. 
Phyllophora  intricata  Okam. 
Pikea  Harv. 
Pikea  californica  Haw. 
Plocamium    costatum  (J.  Ag.) 

H.  et  H. 
Pterosiphonia  arctica  Setch.  and 

Card. 
Pterosiphonia    bipinnata    (P.  et 

R.)  Fkbg. 
Rhabdonia  Harv. 
Rhabdonia  robusta  J.  Ag. 
Rhodomela  C.  Ag. 
Rhodomela    Larix    (Turn.)   C. 

Ag. 

Rhodomela  subfusca  (Woodw.) 
„     . 

c-  AS- 

Roschera  Sender 
Roschera  glomerulata  (C.  Ag.) 
Web.  v.  Bos. 


li        V       *>        S*  ^ 

*s  o'    0     v»    (£  £> 

&  O       T*       £  V 

ii          &           £  V 

'  -f      b     ?     K.  /:' 


3,  10,  CLIII 

35.  J^.  CLIX-CLX 

175-  '«?'.         cxcm 


O 
5 


( 


CD 


A/ 


'74.  '<?'.  cxon 

46-  -^7-  CLXI1 

153.^.  CLXXXVII 

2^>  29>  CLVUI 


C  Is'  ()  CAii*     iSs,/p<5,         cxcvi 


25,  2(5,         CLVII 


3    C*    L   li* 

3      £*     ^) 

t,    fr   ^    ^ 


(i*       <*       ? 


129,  ^A,  CLXXXII 

137 

127,  137,  CLXXXI 

189,  /pp,  cxcvin 

135,7^,  CLXXXV 

,^/,  CLXXXV 


A,      102,10  /,       CLXXIV 


t 

4-  o 


L     <     o"    <*    ? 
£.      <      o*     (* 


154,  7(55,  CLXXXVIII 


i»'^»  CLXXXVI- 

CLXXXVII 


I5S,  '67,  CLXXXVHI 


,   __,         [*         _  _  _. 


Sarcodia  J.  Ag.  fo     ^>    {, 
Sarcodia    Montagneana    (II.  et 

H.)  J.   Ag.  <b       -O 

Scinaia  Cottonii  Setch.  [}•     £, 

Sporochnus  C.  Ag.  \}          •f* 
Sporochnus  radciformis   (R. 

Br.)  C.  Ag.  ft       i 

Sporochnus  scoparius  Harv.  \) 

Spyridia  elongata  Okam.  J}    #>*    p 
Spyrida  filamentosa  Harv., 

fruit  of  5    &   Vf 

Symphyodadia  pennala  Okam.  £/•       th 

Thorea  Bory.  t> 

Thorea  ramosissima  Bory.  t, 

Trichogloea   Kiitz.  3) 
Trichogloea  lubrica  (Harv.) 

J.  Ag.  fo    it 

Tylotus  J.  Ag.  J£    fr 

Tylotus  lichenoides  Okam.  fj:     ^ 

Ulva  (L)  Wittr.  £> 

Ulva  conglobata  Kjellm.  fj'     ^ 

f.  densa  Kjellm.  ^ 
Ulva  pertusa  Kjellm. 

Corrigenda  (| 


t 

t 
!/  (i* 


I'/ 

© 


0       () 

no,  //p, 

CLXXVII- 

CLXXMII 

3     CD     !) 

94.  96, 

CLXXIII 

0       A 

182 

j^>     ^ 

\  76,  182, 

CXCIV 

b 

'77,  tSj, 

CXCV 

tf  <*  ? 

4.  <5, 

CLII 

3'       iti 

6,7, 
1  86.  y  p7, 

CLII 
CXCVI- 
CXCVII 

©     b    IS 

86 

©       b 

35,^7- 

CLXXI 

feo-<m 

/p5 

6    o-    < 

i88,7pp, 

CXCVII 

ft  W  B 

7OO 

li   ft    W 

98,  7  CO, 

CLXXIII 

3         M 

59 

*    £     3 

58,  rfo. 

CLXV 

3^ 

58,  60, 

CLXV 

5  , 


* 


79,  */,       CLXIX- 

CLXX 


116,7^,205 


Index 


SSSt- 


86  1 

Gracilaria    confervoides    (L.)  Grev. 


9. 


Gracilaria  confervoides  (L.)  Grev. 

Norn,  Jap. :    Ogo-nori. 
PL    CL1. 

Gracilaria  confervoides  (L.)  Grev.  Alg.  Brit.  p.  123 ;  Harv.  Fhyc.  Brit, 
t.  65;  J.  Ag.  Sp.  Alg.  II,  p.  587,  Epicr.  p.  413;  Thur.  et  Born.  Etucle 
Phyc.  t.  40;  Hauck  Meeresalg.  p.  182,  f.  77;  De  Toni  Syll.  Alg.  IV.,  p. 
431. — Fucus  confervoides  L.  Turn.  Hist.  t.  84. — Sphccrocoam  confervoides 
Ag.  Kuetz.  Tab.  Phyc.  XVIII.,  t.  72,  and  many  other  specis. — ?  Syn.  Graci- 
laria flexuosa  Holmes  New  Mar.  Alg.  fr.  Japan  (Linn.  Soc.  Journ.,  Bot. 
Vol.  XXXI,  1895)  p.  253. 

Fronds  numerous  rising  from  a  small  callous  disk,  filiform, 
cylindrical,  slightly  flexuose,  5-20  cm.  but  sometimes  extending  to 
60  cm.  in  length,  usually  less  than  i  mm.  in  diameter  or  some- 
times 1.5-2  mm.,  laterally  branched,  but  very  variable  in  length, 
thickness  and  somewhat  in  ramification.  Branches  mostly  elongated, 
gradually  tapering  toward  apex,  beset  with  similarly  shaped  but 
shorter  ones  of  the  second  order  which  are  loaded  with  mostly 
simple,  longer  or  shorter  ramuli.  Branches  arise  alternately  on 
all  sides  with  mostly  patent  or  erect  axils,  sometimes  quite  naked 
and  flagelliform  or  sometimes  one-sideclly  arising  ;  in  some  here  and 
there  subdichotomous  ramification  is  observed.  Branches  of  every 
order  taper  toward  apex  and  slightly  constricted  at  their  bases. 
• — Tctraspores  densely  scattered  over  surface  of  frond.  Cystocarps 
abundantly  produced  on  all  sides  of  branches,  often  aggregated, 
hemispherical  ;  placenta  elevated  and  not  lobed.  Antheridial  holes 
are  densely  formed  over  surface  of  frond.  Frond  internally  consists 
of  larger,  roundish,  somewhat  thick-walled  cells.  Colour  purplish- 
brown,  greenish  or  yellowish  becoming  blackish  in  drying.  Sub- 

PL.  CL1—CLV,  January,    1916. 


stance  cartilaginous  and  the  plant  often  imperfectly  adheres  to 
paper  in  drying. 

Hab.  :     On  rocks,   stones,   shells,   gravels,  sticks  etc.  ;  those  on 

the  rocks  of  open  shore  are  smaller  in    forms    and  those  growing 

in  brackish  water  in  sheltered  places  are  often  very  long.  Widely 
distributed  within  the  boundary  of  our  country. 

Gracilaria  flexuosa    Holm,    is    found    to    be    nothing    but    the 

•J  o 

present  species  by  my  stud)-  on  a  specimen  kept  in  the  herbarium 
of  Tokyo  Imperial  Museum  at  Uyeno.  It  is  not  clearly  men- 
tioned as  the  duplicate  of  the  specimen  sent  to  Mr.  Holmes 
by  Mr.  Saida,  but  it  bears  the  same  number  (no.  75)  as 
that  of  the  specimen  sent  to  him.  The  specimen  was  so  badly 
prepared  as  to  have  flexuose  and  alternate  habit  and  from  this 
Mr.  Holmes  seems  to  have  been  mislead  to  rise  it  in  a  new 
species.  I  hope  any  one  who  has  the  convenience  to  study 
Holmes'  specimen  in  question  shall  prove  whether  it  is  Gracilaria 
confervoides  or  not. 

PL.  CLI.  Fig.  1:  frond  of  Gracilaria  confervoides  (L.)  Grev.,  \.  —  Fig. 
2:  portion  of  branch  bearing  cystocarps,  \.  —  Fig.  3:  cross-section  of  branch, 
^j-.  —  Fig.  4:  portion  of  fig.  5,  2^°.  —  Fig.  5:  cortical  layer  bearing  tetra- 
spores,  =-jp.  —  Fig.  6  :  surface  view  of  frond  bearing  antheridial  holes,  ^.  — 
Fig.  7  :  antheridial  holes,  3p.  —  Fig.  8  :  vertical  section  of  cystocarp  ;  c. 
central  cell,  ^5.  —  Fig.  9:  central  cell,  c,  and  cells  of  spure-fiiamcnts,  "^. 
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Spyridia  elongata  Okam.  n.  sp. 

Nom.    Jap. :     Nnga-ubiige-gusa. 

PL.  CLTI,  Fig,  4-13. 

Diagn. :  Fronds  csspitose,  filiform,  cylindrical,  elongated, 
subtorulose  at  thicker  parts,  deliquescently  dichotomo-alternate, 
fastigiato-flaccid,  with  lower  branches  more  distantly  set,  and  upper 
ones  closer  and  beset  with  somewhat  fusiform  ramuli  which  are 
scattered  or  fasciculately  arising.  Branches  almost  destituted  of 
ramelli  except  in  apical  portions,  where  a  few  of  them  are 
present  ;  they  are  short  and  articulated,  sparingly  provided  with 
genicular  cells.  Articulations  of  branches  throughly  corticated, 
and  as  long  as  or  little  shorter  as  broad.  Fertile  ramelli  short 
and  densely  tufted.  Tetraspores  few,  formed  on  the  sides  of 
ramellus.  Antheridia  formed  all  around  ramellus.  Cystocarps 
globular,  shortly  pedicelled. 

Hab. :  Washed  ashore.  Enoshima,  Boshyu,  Kadzusa,  Hitachi. 
Fruits  : — March  to  May. 

Many  fronds  rising  from    a    broad    circular    disc.,     20-45    cm- 
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Spyridia  filamentosa    (Wulf.)    Harv.     9  .JV  If  <"  -*     Fig.  1-3. 
Spyndia   elongata    Okam.   sp.  n,    -$>  ^v  ?  -K  t'f  (-'  3    Fig.  4-13. 
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high,  about  1-1.5  n1m-  thick  at  the  basal  portion,  gradually  taper- 
ing above ;  branches  not  constricted  at  base,  thickish,  much 
wrinkled  after  drying.  Plant  when  young  abundantly  provided 
with  elongated  and  flaccid  branches,  but  becoming  barren,  when 
old,  dropping  off  most  of  them.  Ramelli  are  sparingly  present ; 
a  few  of  them  arise  on  all  sides  on  the  apical  portion  of  young 
ramuli.  They  taper  toward  both  ends,  short,  375-475  //  long, 
slightly  incurved,  round  at  apex,  poorly  provided  with  a  single 
row  of  a  few  roundish  genicular  cellules  which  are  mostly  present 
at  the  external  side  of  nodes,  or  often  wanting.  Their  articulations 
are  slightly  constricted  at  nodes  and  subaequal  to  or  little  longer 
than  broad.  The  cortical  layer  surrounding  the  central  axis  is 
thick,  and  it  is  internally  composed  of  a  few  layers  of  larger 
oblong  cells  which  become  gradually  smaller  outward.  Fertile 
ramelli  bearing  tetraspores  and  antheridia  are  densely  tufted  and 
antheridial  ramelli  form  small  cushion-like  whitish  flecks  alono-  the 

o 

inner  side  of  branches  and  mostly  in  axils.  Colour  dull  pinkish 
or  brickish  red,  becoming  paler  in  drying.  Substance  thick 
and  soft-cartilaginous.  In  drying,  the  thicker  portion  of  frond 
becomes  very  much  wrinkled  ;  plant  becomes  brittle,  and  does  not 
adhere  to  paper. 

PL.  CLII.  Fig.  4 — 13.  Fig.  4:  old  barren  fond  of  Spyridia  elongata 
n.  sp.  The  end  marked  with  x  is  to  be  connected  to  the  part  with  the 
same  mark,  \. — Fig.  5 :  portion  of  young  frond  ;  a,  portion  of  branch  bear- 
ing fusiform  ramuli;  £. — Fig.  6:  ramellus,  5|S. — Fig.  7 :  apex  of  a  ramulus 
showing  sterile  ramelli,  ^. — Fig.  8  :  tetrasporic  ramellus,  ^p. — Fig.  9 :  an- 
theridial fleck,  $3-. — Fig.  10  :  cystocarp,  almost  sessile,  -^. — Fig.  11  . 
pedicelled  cystocarp,  ^. — Fig.  12:  vertical  section  of  cystocarp,  4^. —  Fig 
13:  1-4,  cells  of  the  central  axis;  from  the  cells,  1-3,  pericarpial  cells  are 
produced  ;  from  the  cell  marked,  /,  spore  filaments  are  developed,  -2-ip. 


By  the  way  I  have  here  to  give  the  illustrations  of  fructified 
portions  of  Spyridia  filamentOSa  Harv.,  which  I  have  missed 
when  I  illustrated  that  species  in  Vol.  Ill,  no.  i,  PI.  CII.,  fig. 

5-14- 

Tctrasporcs  are  formed  from  genicular  cells  surrounding  the 
joints  of  ramelli  and  one  or  two  spores  are  observed  at  the  same 
joint.  Antheridial  cells  are  formed  from  genicular  cells  of  ramelli 
and  afterward  a  dense  cluster  is  formed  by  their  confluenting 
together  over  many  articulations.  Cystocarps  globular  attached 
to  the  side  of  branches  or  branchlets,  with  a  short  and  very 
slender  pedicel. 

PL.  CLII,  fig.  1-3.  Fig.  1  :  frond  bearing  cystocarps  of  Spyridia 
filamentosa  (Wulf.)  Harv.  \.  —  Fig.  2  :  tetrasporic  ramellus,  i-^s.  —  j?ig.  3  : 
antheridial  fleck  (from  an  American  specimen),  magd. 
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Homoeostroma  latifolium  (Born.)  j. 

Norn.  Jap,  !     Haba-modoki. 
PL.    CLIII. 

Homoeostroma  latifolium  (Born.)  J.  Ag.  Anal.  Alg.  Cont.  III.,  p.  1 1  ; 
Saunders  Phycol.  Mem.  p.  159,  PI.  XXX. — Pnnctaria  latifolia  Bornet  Etud. 
p.  13,  P!.  V. — P.  latifolia  Grev.  Hauck  Meeresalg.  p.  371,  f.  158. 

Fronds  caespitose,  thin  (172  //  thick)  and  leaf-like,  10-16  cm. 
l°n.?'  3~7  cm-  broad,  simple,  narrow  or  broadly  lanceolate,  some- 
times tapering  toward  apex,  mostly  blunt,  much  undulated,  some- 
times undulato-lobed,  cuneate,  ovate  or  cordate  at  base  with  very 
short  stipe,  densely  scattered  over  surfaces  with  minute  dark 
brownish  dots.  Frond  is  constructed  of  one  sort  of  cells,  rectan- 
gular in  shape,  that  is  the  outer  and  inner  cells  are  of  equal  size 
and  shape  and  they  are  superposed  one  upon  another  mostly  in  4, 
sometimes  5-6  layers.  The  lower  portion  of  frond  is  thickened 
(360  M  thick)  and  consists  of  many  more  layers  of  cells.  In 
fructified  portion  I  have  seen  cortical  and  infracortical  cells  original- 
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ly  corresponding  to  the  one  of  the  inner  layer  to  be  divided  into 
two  or  more.  For  example,  fig.  to  shows  such  a  section  which 
has  the  sterile  portion  consisting  of  2-3  layers  of  cells  of  equal 
size.  Zoosporangia  are  spherical  and  isolated.  Gametangia  globular 
or  slightly  prominent.  Colour  light  yellowish-olive.  Plant  pretty 
well  adheres  to  paper  in  drying,  but  older  ones  not. 

Hab.  :  Hirado  (near  Nagasaki)  ;  Provs.  Ise,  Mikavva,  Noto, 
Sado  ;  Goi  (Prov.  Kadzusa). 

In  fig.  2  I  have  illustrated  small  lanceolate  fronds  from  material 
collected  at  Goi,  in  Tokyo  Bay,  among  which  there  were  many 
larger  and  broader  and  round-headed  fronds. 

PL.  CLIII.  Fig,,  1 ;  fronds  of  Homceostroma  latifolinin  (Born.)  J.  Ag. 
(from  Prov.  Mikawa),  }. — Fig.  2 :  fully  grown  smaller  fronds  in  Tokyo  bay 
(Goi,  Prov.  Kadzusa),  ^. — Fig.  3 :  cross-section  of  the  lower  thickened 
portion  (same  as  fig.  i),  24. — Fig.  4:  middle  portion  of  fig.  3  (360  //  thick), 
^. — Fig.  5-6 1  different  parts  of  the  same  cross-section  of  a  frond, 
showing  hairs  in  one  of  them,  ?-°3. — Fig.  7:  surface  view  of  the  sori  o- 
gametangia,  £&. — Fig.  8 :  sorus  of  gametangia,  magd.,  ^_o< — pjg  9  :  crossf 
section  of  frond  bearing  gametangial  sori,  2-*3.  (Fig.  5-9,  from  Goi  in 
Tokyo  Bay,  March,  3,  1915). — Fig.  10:  cross-section  of  frond  bearing 
zoosporangia,  (172  p  thick,  from  Prov.  Mikawa).  (Fig.  i,  3-4,  and  to, 
from  Prov.  Mikawa). 
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Caulerpa    Okamurai    Weber    v.    Bosse.    . 
Caulerpa    fastigiata  Moi.  •" 
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%  U.III   |S  SR.      1  :   II    >•    ?;    i    L.  Homocsolroma  lalifolium   (Born.)  J.  Ag.  (=  JBJ  £},    ^._ 

2  =  3i.  :»!••  g  ->  S  -3-  ;£  ffl  -t  *-•  /h  •*  *  tt,  -1—3  =  SS  -  0  ;  4n  *  fj£  /  T  SR  /  $  Iffi  Bff. 
•V—4 :  $  3  H  ;  if  *  gR  (360  u  jy:  -y),  ^'.-56 :  [,i]  -  >  tS  Pi  ffi  ^  r.  SR ;  at  -  -  ^  r 
i.  4*._7s  fe^-iEiff^affi^  «  a.*  -v  =6  ^,  Y—  8=  «  ^ffiS*.  ^—9=  fg  Til 
*  Vi  7.  ,i-  ffi  ^  «i  Bi  ffil.  T-  f5  '.»  H  :  ^C  i!:.  ?yi):-  H  /]  2  n  ±  ffi  2  ^  ;$)  -10  =55-0 
^  /<n  ^-  ffi  ;  IS  US  M  (J'7.  *  172  !'•)  =  -y  r  tg.  T-  S  ?  *f  7.  ,v  =6  /  (H  jg  jt).  (i,  3-4, 
fi  10  m  "  s  jsf  ji). 


Caulerpa  Okamurai  Weber-van  Bosse. 

NoiTl!  Japi !     Fnsa-iivadzuta. 

PL.  CLIV,  Fig.  1-8. 

Caulerpa  Okawurai  Weber-v.  Bos.  in  Okam.  Alg.  fr.  Ogasawara-jima 
(Rot  Mag.  Tokyo,  Vol.  XI,  No.  119),  p.  5,  PI.  I,  f.  13-14;  Weber-v.  Bos. 
Monogr.  Caul.  p.  385,  PI.  XXXIV,  fig.  9;  Okam.  Alg.  Jap.  Exsic.  Fasc. 
I,  no.  48. 

"  Fronds  arise  from  surculus,  often  two  near  together,  and 
are  cylindrical,  being  simple,  or  branching  irregularly  once  or 
twice.  They  attain  a  height  of  4-17  cm.,  being  as  thick  as  the 
surculus  and  are  clothed  throughout  their  whole  length  with  more 
or  less  densely  imbricated  ramenta.  Ramenta  are  apparently 
imbricated  in  densely  clothed  fronds,  while  in  loosely  inserted  ones 
they  appear  as  if  distichous  and  opposite.  The  latter  disposition 
of  ramenta  is  more  generally  the  case  in  those  standing  near  the 
base  of  frond,  where  ramenta  are  as  a  rule  loosely  inserted  ;  they 
are  gradually  imbricated  and  become  closer  as  they  proceed  up- 
ward. Rachis  is  slightly  constricted  at  the  insertion  of  ramenta 
and  somewhat  bulges  out  laterally  beneath  the  constriction,  giving 
rise  to  a  short  pedicel  on  which  a  ramentum  is  situated.  The 
junction  of  a  ramentum  and  a  pedicel  is  more  distinctly  constricted 
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than  the  constriction  of  the  rachis.  The  form  of  ramenta  varies 
in  several  fronds.  Basal  ones  are  generally  shorter  than  the  upper 
and  they  are  obovate,  while  the  upper  ones  are  oblong  or  sub- 
clavato-cylindrical,  their  apical  portion  being  a  little  thicker  than 
their  basal  portion.  They  attain  a  length  of  2-5  mm.  being  ca. 
1.5  mm.  thick,  that  is  subequal  to  diameter  of  the  rachis.  Color 
of  plant  is  grass-green,  which  is  well  preserved  in  drying,  or  in 
older  fronds  it  fades  to  a  dull  straw  color.  Substance  is  soft  and 
the  plant  imperfectly  adheres  to  paper  in  drying." — Okam.  /.  c. 

Hab, :  On  rocks  covered  with  sand,  near  low  tide.  Nomo 
(near  Nagasaki),  Amakusa-jima,  Provs.  Kii,  Suruga,  Mikawa, 
Sagami,  Boshyu,  Hitachi,  Iwaki,  Noto  and  Ugo. 

Geogr.  area  :     Ponape  and  Truck. 

f.  OligOphylla  Okam.   n.   f.     PL   CLIV.,   Eig.   7. 

Syn.  f     Caulerpa  tateyamensis  Yendo  Three  New  Mar.  Alg.  fr.  Japan. 
(Bot.  Mag.  Tokyo,  Vol.  XVII,  p.  99,  PI.  Ill,  f.   1-3). 

Fronds  much  elongated,  often  15  cm.  long  or  more,  irregularly 
branched ;  ramenta  almost  none  or  very  few  present,  sometimes 
here  and  there  a  little  imbricated  which  are  pedicelled  as  the  type 
species  or  sessile. 

The  present  plant  is  evidently  an  aberrant  form  of  C.  Oka- 
mnrai,  as  is  shown  by  the  nature  of  ramenta.  It  is  abundantly 
obtained  by  trawling  in  the  water  2-3  fathoms  deep  at  Bay  of 
Tateyama,  Prov.  Boshyu,  where  the  type-form  is  also  observed. 
Mr.  Yendo  described  a  Caitlcrpa  from  the  same  locality  as  a  new 
sp.,  C.  Tateyamensis,  which  is  probably  same  as  the  form  here 
mentioned,  though  I  am  not  able  to  see  his  specimen. 

PL.  CLIV,  fig.  1-8.  Fig.  1:  frond  of  Caulerpa  Okamurai  Weber-v. 
Bos.  \. — Fig.  2 :  portion  of  frond,  -J-.— Fig.  3 :  growing  apex,  a,  113.— Fig. 
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4:  chromatophore  including  pyrenoid,   5«7-.—  Fig.  5:    starch    grains,   ™7. 
Fig.    6:    strands    of  cell-membrane,  ^p.—  Fig.    7:    frond    of/.    oligophylla 
Okain.  n.f.,  \.  —  Fig.  8  :  frond  of  C.   Okamurai    bearing    larger    and  loosely 
set  ohnvoid  ramenta,  \. 

Caulerpa  Okamurai  Weben-van  Bosse. 
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f.  oligophylla  Okam.  f?  ft,  w.   ffi  CLIV  D  f&,  7 
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Caulerpa  fastigiata  Mont. 

Norn,  Jap. :     Ki-iwadzuta. 
PL.    CLIV,  Fig.  9-13. 

<T.  fastigiata  Mont.  Flora  Cuba  PI.  2,  fg.  J  ;  J.  Ag.  Till  Alg.  Syst.  p. 
5  ;  Weber-v.  Eos.  Monogr.  Caul.  p.  262,  PL  XX.,  f.  1-2  ;  Vickers  Phyc. 
Barbadensis  tab.  36 ;  Borges.  Some  Chlorophyc.  from  the  Dan.  VV.  Incl. 
(Bot.  Tidsskr.  31  Bel.,  p.  127;  Reinke  Ucb.  Caul.  p.  6,  f.  I--2  ;  De  Toni 
Syll.  I.,  p.  442. — Herpochacta  fastigiata  Mont.  Ann.  d.  Sc.  Nat.  2me.  Ser. 
Vol.  20,  p.  305  ;  Kuetz.  Tab.  Phyc.  VI,  t.  i. 
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Fronds  with   naked    and    slender    surculus    sendino-    root-fibres 

o 

below  and  aerial  shoots  upwards.  Aerial  shoots  simple',  sub- 
dichotomous  or  alternately  branched,  fastigiate,  ca.  3  cm.  hi'^h, 
loaded  with  sometimes  many  and  closely  set,  sometimes  few  and 
scattered  ramuli  which  are  opposite,  alternate  or  subverticillate 
standing  in  different  directions  ;  they  are  longer  or  shorter,  usually 
cylindrical  or  slightly  swollen  toward  the  obtuse  apex.  All  the 
parts  are  slender  and  there  is  no  difference  in  thickness  between 
surculus  and  erect  branches. 

Hub.  :     Ishigaki-jima   (Ryukyu  ;   leg.   M.  Tago). 

In  our  plant  the  upper  half  of  aerical  shoots  is  more  intensely 
colored  as  Mr.  Borgesen  and  Mine.  Weber  van  Bosse  already  stated. 

PL.  CLIV,  fig.  9-13.  Fig.  9:  frond  of  Canterpa.  fastigiata  Wont, 
isolated,  \.  —  Fig.  10  •'  portion  of  frond,  \.  —  Fig.  11  :  upper  portion  of  aerial 
shoot,  J-.  —  Fig.  12  :  branch,  113.  —  Fig.  13  :  strands  of  cell-memerane,  *%. 

Caulerpa  fastigiata  Mont. 
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Borgesen  ft  £1  -  ?  ^  -  ><•*  -  £  £  /  &  ^  M.  ft  *  *  A-  *]  ^  (a 
±  J*  /"  31$  #  '  -h  3s  3&  -  &  I?,  t  ^  a  |£  7  &>  >  J  ;  Jfc  -•  Jfc  |S  %  ' 
®  -  £  &  -*  A-  3  J>  B  $  _h  3s  85  '  5  H  #  *  $f  *  A  ->  h^c^f- 

/*  jf  &  J   i-   9    h     B6rgesen    ft  ^  if  **   V  ,  H   S/  $£  ?   :/.     3C  Reinke 
ft  ^  5:  ~  A  ^  ^  ^  I'll  ^"  Caulerpa  tfi/^T^^^^    b  ^  ?  ^  ^  ; 

S  -  «-  §15  if  (P]  t3g  *  -y  r  &  SB  y  ^  ffc  S  ^  IS  ^  a  *  ifl:  a  ^  ^J  ^ 


g|  CI.IV  Ig  Rg,  9-13  [g.     g:  (J  ^  >o  ^  -f;,    Caulerpa  fastigiata  Mont.     x>   ffi  ?•  —  <@  $ 
-V  #    «/  =B   ;,  f-IQ:  fg  />    -  2fl,  f-11  :    it  i   7,    ,1-  flS  ,>    J;  *R,  |._12:  ft,  J.'—  13= 

K  a    D   m   ")    T  iS  ft   1  &  ii'  $-,  V- 


Caulerpa  cupressoides  Ag.  var.  lycopodium 

f.    amicorum  Weber-van   Bosse. 
Nom(   Jap. !     Biakushin-dzuta. 

PL.    CLV,  Fig.  1-3. 

C.  cupressoides  Ag.  var.  lycopodium  f.  amicorum  Weber-van  Bosse 
Monogr.  Caulerpa  p.  337,  PI  XXVII,  fig.  12,  PI.  XXVIII,  f.  10-12.— C. 
amicornm  Harv.  Proc.  Amer.  Acad.  Vol.  IV,  1869. 

Plant  large  and  robust  with  thick  and  glabrous  surculus  (ca. 
2-3  mm.  in  diameter).  Aerial  shoot  erect,  10-15  cm.  high,  naked 
and  cylindrical  below  for  longer  or  shorter  distance  appearing  like 
stipe,  loosely  branched  in  alternate  or  sometimes  subfasciculate 
manner,  standing  on  narrow  or  patent  axils,  densely  covered  with 
subulate,  incurved  patent  and  subcylindrical  ramenta  arranged  in 
2-4-5  rows  generally  2-2.5  times  as  long  as  the  diameter  of 
rachis,  while  .those  at  the  base  of  shoot  shorter  and  conical. 
Plant  becomes  stiff  in  drying  and  does  not  adhere  to  paper. 


PL.CLV. 
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Caulerpa   cupressoides   Ag.  var.  lycopodium 

f.  amicorum  Weber-van  Bo  sse    &'*?  <  L  ^  o"A    Fig-.  1- 

Caulerpa  Webbiana  f.  disticlia.  Weber-  van  Bosse    ct' 


Fig.  5-8. 
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Hab.  :     On    muddy    bottom    at    4    fathoms  ;    Ushibuka  (Prov. 
Higo)  ;   Ryukyu. 

PL.  CLV,  fig.  1-4.  Fig.  1  :  portion  of  frond  of  Canlerpa  cupressoiifcs 
Ag.  var.  lycopodinm  f.  awiconiiii  Wob.-v.  Bosse,  -J-.  —  Fig.  2  :  lower  portion 
of  frond,  '•[.  —  Fig.  3:  cross-section  of  branch,  f.  —  Fig.  4:  middle  portion  of 
branch,  5- 

Caulerpa  cupressoides  Ag.  var.  lycopodium 

f.  amicorum  Weber-van  Bosse 
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gj  CIA'   [^|  IK,   1-4  g.     1  :   Ov  V    (     L  X^  O'  f:,  Caiilerpa  cupressoides    Ag.    var.   lycopodium 
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Caulerpa  Webbiana  Mont. 

f.  disticha  Weber-van  Bosse. 
PL.  CLV,  Fig.  5-8. 

C.    Webbiana  Mont.  f.  disticha  Web.-v    Bos.  Monogr.    Caul.  p.  2/0,   Tl. 
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XXI,    f.   I  ;  Borgesen  An  Ecol.  and  System,   ace.  of  the    Danish    W.    Incl. 
(Mem.  Aad.  Roy.  d.  Sc.  etc.)    1907,  p.   357,  f.  4. 

Fronds  small  with  erect  shoots  bearing  distichous  rows  of 
opposite  ramenta,  5-10-13  mm.  long.  Our  specimens  being  dried 
and  pressed  the  compressed  habit  of  frond  is  not  clear  ;  but 
ramenta  are  compressed  with  the  flat  surface  on  the  same  plane 
with  that  of  shoot.  Ramenta  are  wedge-shnped  with  the  broadest 
end  turned  outward,  and  several  times  dichotomously  divided 
ending  in  a  small  spine,  very  widely  parted  ;  the  broadest  distance 
between  the  extremities  of  ramenta  on  both  sides  is  i-i.S  mm. 
The  erect  shoots  show  a  very  distinctly  rhythmical  growth  of 
ramenta,  as  Borgesen  states  ;  thus  every  set  of  3  or  4,  sometimes 
5  or  6  continuous  pairs  of  ramenta  gradually  decrease  in  lengths 
from  below  upward,  alternating  in  a  regular  sequence. 

Hab.  :     Ogasawara-jima   (col.  Fujimori). 

PL.  CLV,  fig.  5-8.  Fig.  5:  frond  of  Canlcrpa  Wcbbiana  Mont.  f. 
disticha  Web.-v.  Bos.,  10-  —  Fig.  6:  growing  apex  of  aerial  shoot,  *-.—  Jrig. 
7-8  :  two  aerial  shoots  showing  rhymtheic  growth  of  ramenta,  J-3. 

Caulerpa  Webbiana  Mont.  f.  disticha  Weber  van  Bosse1' 
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mthalia    semicostata    (Mert.)   J.  Ag.    Fig.  1-6. 
Helminthocladia    australis    Harv     ^'  (-  <.  ">'  <.     Fig.  7-21, 
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Helminthocladia  australis  Harv. 

Nom.  Jap. :    Bau-modsuku. 
PL.  CLVI-CLVII,  Fig.  7-21. 

Helminthocladia  australis  Harv.  Phyc.  Austr.  V,  tab.  272;  J.  Ag. 
Epicr.  p.  506 ;  Id.  Till  Alg.  Syst.  XI,  p.  39 ;  De  Toni  Phyc.  Jap.  Nov. 
p.  20;  Id.  Syll.  Alg.  IV,  p.  83. 

Root  a  small  fleshy  disc.  Fronds  caespitose,  cylindrical,  some- 
times compressed  or  irregularly  rugulose  longitudinally  in  very 
robust  frond,  with  main  stem  attaining  a  breadth  of  10-15  mm  'n 
broader  compressed  portion,  15-45  cm  long,  tapering  at  base  for 
a  short  distance  like  stem,  soon  thickening  into  a  diameter  of  2-4 
mm  in  the  middle  portion  and  thence  upward  gradually  attenuating. 
Main  stem  mostly  simple  or  once  or  twice  forked  or  parted, 
closely  set  throught  its  whole  length  with  widely  patent  branches, 
half  as  thick  as  main  stem,  with  longer  or  shorter  ones  mixed. 
Branches  worm-like,  usually  not  attenuated  at  base,  tapering  to  a 
slender  apex,  either  quite  simple  or  once  or  twice  irregularly 
branched,  and  furnished  with  lateral  simple  or  forked  branchlets. 
Branchlets  are  sometimes  very  short,  much  slender  and  densely 
arising,  often  curled  as  shown  in  the  lower  portion  of  PL.  CLVI. 
Plant  is  dioecious.  Antheridia  are  produced  from  the  terminal 

• 

cells  of  the  peripheral  moniliform  filaments.  Procarps  consisting 
of  3-5  cells  are  formed  as  a  lateral  branch  of  peripheral  flaments 
near  their  bases.  Cystocarps  situated  among  the  peripheral  filaments 
consisting  of  a  globular  mass  of  spores.  Tetraspores  unknown. 
Color  vinoso-red  or  purple,  soon  fading  to  brick-red  in  freshwater. 
Substance  gelatinoso-cartilaginous,  tough  and  elastic,  very  soft  and 

PL.  CLVI— CLX,  December  1916. 


—      22      — 

lubricous.     In  drying  the  plant  closely    adheres  to  paper. 

Hab. :  On  rocks  or  stones  between  tide  marks  extending  to 
low  tide.  (4-11  fath.)  Pacific  coast  from  Kagoshima  to  Matsu- 
shima  (Prov.  Rikuzen),  and  Prov.  Idzumo,  Tango  and  Noto.  Chip- 
pen  (Chosen).  Fruits  :  Spring — early  summer. 

Harvey  in  /.  c.  remarks  under  Helminthocladia  australis  "  My 
only  doubt  respecting  it  is,  lest  it  should  not  be  sufficiently  distinct 
specifically  from  H.  piirpurea  itself,  which  is  a  very  variable 
plant,  and  to  some  of  whose  varieties  our  plant  bears  considerable' 
resemblance.  In  general,  there  is  more  difference  in  diameter 
between  the  main  stem  and  its  branches  in  the  European  \H- 
purpurea\  than  in  the  Australian  plant  [//".  australis]"  Accord- 
ing to  his  opinion  I  refer  the  present  plant  to  H.  australis.  It 
would  be  proved,  however,  in  other  days,  to  be  natural  to  unite 
the  two  related  plants  in  one  and  the  same  species.  A  form 
hiving  much  slender  branchlets,  as  shown  in  the  lower  portion  of 
PL.  CLVI,  I  think  to  be  a  form  stunted  from  the  cause  of  its 
localities  where  terminal  flow  of  cold  current  visits. 

PL.  CLVI.  Fully  grown  frond  of  Helminthocladia  australis  Harv.;  below 
with  a  portion  of  frond  having  much  shorter  and  slender  ramuli,  l/i. 

PL.  CLVII,  fig.  7-21.  Fig.  7:  longitudinal  section  of  frond,  13.— Fig 
8 :  peripheral  filaments  bearing  a  procarp,  £-^>. — Fig.  9 :  young  peripheral 
filament  bearing  a  hair,  h,  ^p. — Fig.  10:  antheridia,  5J°.— Fig.  11—15: 
different  forms  of  procarps,  3.36. — Fig.  16 :  procarp  (a-d)  producing  spore- 
filaments  (e  f  and  gh),^£. — Fig.  17 — 19  :  beginning  of  cystocarp-formation, 
&Sfi. — Fig.  20:  portion  of  young  spore-filaments,^^. — Fig.  21:  young 
spores, 
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Helminthocladia  australis  Harv. 
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Odonthalia  semicostata  (Mert.)  J.  Ag. 
PL  CLVII,  Fig.  1-6. 

Od.  semicostata  (Mert.)  J.  Ag.  Sp.  Alg.  II,  p.  898 ;  De  Toni  Syll.    Alg. 
IV,  p.   1141. 

Fronds  flat  rising  from  scutate  disc,  broadly  linear,  10-15 
cm  high,  3-5  mm  broad  in  branches,  much  broader  in  the  main 
portion,  often  attaining  5-8  mm  or  more,  decompound  pinnate, 
alternately  dentate  along  both  margins,  traversed  by  more  or  less 
flexuose  faint  midrib  which  evanescently  disappears  upward  (in 
Fig.  i,  the  midrib  is  represented  too  distinctly)  and  thickens  below 
for  a  short  distance  like  stem.  Lacineae  are  dentate  or  deltoido 
subulate,  erect  or  parted  in  lower  part,  but  subfalcate  near  apices 
of  branches.  Veins  running  from  the  midrib  to  marginal  lacineae 
alternate  faintly,  but  stand  opposite  here  and  there  where  branches 
and  lacineae  oppose  to  each  other.  Ramuli  arise  in  the  axils  of 
lacineae,  three  or  more  in  one  row  above  an  axil,  often  densely 
aggregated,  and  some  of  them  grow  up  into  branches.  Fruits 
unknown.  Color  brick-red  with  purplish  tint  in  dried  state  and 
somewhat  dusky.  Substance  membranaceous  and  the  plant  ra- 
ther closely  adheres  to  paper  in  drying. 

Hab. :    floating  10  miles  off  the  mouth    of  the  Riv,  Osernaya 
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in  the  western  coast  of  Kamchatka,  some  35  miles  north  of  C.  Lopatka. 
The  present  plant  has  a  strong  resemblance  with  Odonthalia 
semicostata  illustrated  in  Setchell  and  Gardner's  Algae  of  North- 
western America  p.  336,  pi.  26,27,  in  having  closely  arranged 
alternate  dentiform  to  subulate  lacineae  along  margins  of  branches  ; 
but  the  mode  of  ramification  and  presence  of  axillary  branches 
differ  from  it.  The  authors  illustrate  regularly  alternate  branches 
which  have  no  pinnule  standing  in  axils  and  the  substance  is  said 
as  thick.  J.  Agardh  (I.e.)  describes  Oct.  semicostata  Mert.  from 
Kamchatka  as  having  thin  membranaceous  frond  bearing  minute 
pinnulae  in  axils.  Collins  (The  Mar.  Alg.  of  Vancouver  Island, 
1913,  p.  122)  considers  Setch.  and  Gardn.'s  plant  as  a  species 
different  from  that  of  J.  Agardh,  probably  on  account  of  thicker 
substance,  alternate  ramification  and  absence  of  axillary  pinnulae. 
Taking  into  consideration  the  lacality  of  Mertens'  plant  is  same 
as  that  of  ours  which  has  much  resemblance  with  J.  Agardh's 
descriptions,  I  refer  our  plant  to  the  present  species,  though  I  have 
not  seen  any  reliable  specimen  or  illustration  of  the  species. 

PL.  CLVII,  fig.  1-6.  Fig.  1  :  sterile  frond  of  Odonthalia  semicostata 
(Mert.)  J.  Ag.  on  the  frond  of  Ptilota  asplenioides,  \.  —  Fig.  2  :  holdfast  em- 
bracing the  frond  of  Pt.  aspl&doidcs,  a  ;  2_2.  —  fig  3  :  growing  apex  of 
frond  ;  a,  apical  cell  ;  l>,  b'  ,  lacineae  ;  5JL§.  —  pjg  4  :  cross-section  of  frond  ; 
c,  central  axis  ;  d  '  ,  vein  ;  ^$.  —  Fig.  5  :  costal  portion  of  fig.  4.  magd.;  ct 
central  axis  ;  ^2.  —  Fig.  6  :  longitudinal  section  of  frond,  ^-8. 


Odonthalia*  semicostata  (Mert.)  J.  Ag. 
g*  CLVII  HJK,  i-6H. 

"  %,*£  -  *  7,*!K*ft  3   9  at  *,f5ljR  -  v  f  (g 


*  Odonthalia  Lyngb.,  0  I  |f  !>  &  \£  Jg,  /  ft  g  ^^  H  %.  144  ^  = 


PL.CLVIII. 


1  17        10      I-  t  II        .'       .</-•       n 


Nemalion  vermiculare    S  3  3+  *?"  9  W>  /u 

Actinotrichia    rig'ida    (Lamour)    Decne.     -t  t"  ^  •:>  A    Pig.  17-19, 


cm 


—     27 
3-5  mm.    •)•   v   h*  « 


-  m  -  m 


in 


Jft 


TfR  *  ^  -^  i>ffi  «l  ^ 

•«  IB  H  ft  IR  *  ^  ?  ^  IS,  *J  ^  T 


•*• 


5-    mm. 


'?  s 


sa 


f  K  * 


IH  f,  H 


fB  * 


jjf*  7-  Setchell  and  Gardner  ft  /  Algae  of  Northwestern  America  p.  336, 
pi.  26,  27  -  El  ^  -y  ^r  y*'  Od.  semicostata  hgSiW^;^^  b'^^-^SB 
aURffi^^-*  >  -  ±  b  ^  ^  9  *  •*•  M  ^  ^  ^  BS  3  9  ffi  * 


V  IS  -t  5  •  3C  J-  Agardh  ft  >•>  T*  A  -J-  ^  *ja  9  %  &  t"  Od.  semicos- 
tata Mert.  7|£tt«'^?i*^5?*a'^llg3  ^/h^^^K^  MB 
*  5  •  M  *"  ^  Collins  ft  -»»  The  mar.  Alg.  of  Vancouver  Island,  1913, 
p.  122  *  Setch.  and  Gardn.  ft  y  ff  |g  /  |f;  9  J.  Agardh  ft  >/  fi  h  ^  %\\ 

1-9   V*>;*S*>»^»,  »m®^/^=*   i-   i-  ,  &  '  S  &  *  A> 

3    V  31  BS  tU  ^  /h  ^  tt  i-  *  a    b  t"  A'  -«  i'.     ^  Mertens  ft 


—     28     — 

J  Setch.  and  Gardn.  ft  /  P  -  g£  {El  •>  ?  $1  *  J-  Agardh  ./  |2  |£  b 
Ifc  *  /"  7  JSl  7-  &^  £  ?  #i®  t  9  Y  ffi  *>,&*&  Fn&m  ?  £ 
A  *  &  *  +  9  *. 

£  CLVH  B  JR,  1-6  |H-      1 :    Odonthalia  semicostata  (Mert.)  J.  Ag.   ,>  Jf  *  *  8.  i-— 2  : 
»  PtUota  asplenioides  ;  ft  (a)  *  jfe  fl  y  #    Hi  -—3  I  ffi  &  14.  "  i  *,  V,  %  ft,  «A».-4 :  H 


Nemalion  vermiculare  Sur. 

Nom.  Jap. !     Umi-zomen. 
PL.  CLVIII,  Fig.  t-16. 

Nemalion  vermiculare  Sur.  Illustr.  Alg.  du  Japon  I,  p.  91,  tab.  XXXIV; 
Hariot  Alg.  de  Yokoska,  p.  218,  n.  24;  De  Toni  Syll.  Alg.  IV,  p.  78; 
Id.  Phyc.  Jap.  Nov.  p.  19. 

Fronds  simple  or  sparingly  branched  or  splitted,  vermicular, 
very  soft  and  slippery,  10-20  cm.  long,  1.5-2  mm.  thick,  deep 
vinoso-red  fading  to  yellowish  in  age.  Central  strand  mostly 
slender  and  as  thick  as  X~M  °^  ^  ^eng^  °f  peripheral  filaments 
whose  upper  articulations  are  less  moniliform  and  a  little  elongated 
or  almost  cylindrical.  Dioecious.  Substance  gelatinoso-cartilaginous 
and  the  plant  closely  adheres  to  paper  in  drying. 

Hab, :  On  rocks  between  tide  marks  near  high  tide ;  Pacific 
coast  from  Kyushyu  to  Prov.  Mutsu ;  Otaru,  Teshiwo ;  between 
Prov.  Idzumo  and  Prov.  Yechigo ;  Sado  Isl.  Sekito  (Chosen). 
Fruits :  early  summer. 

In  external  appearence  the  plant  is  difficult  to  distinguish  from 
N.  lubricum,  but  as  Suringar  stated,  the  thickness  of  central  strand 
of  the  former  is  much  more  slender  than  that  of  the  latter;  moreover 
the  upper  articulations  of  peripheral  filaments  are  less  moniliform 
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and  much  elongated  than  those  of  N.  lubricum.  After  the  estab- 
lisher's  opinion  I  put  the  plant  under  the  present  species.  However, 
I  can  not  help  to  doubt  whether  the  plant  should  not  be  a  local 
form  of  N.  lubricum. 

PL.  CLVIII,  fig.  1-16.  Fig.  1 :  fronds  of  Nemalion  vermiculare  Sur., 
\. — Fig.  2-4 :  different  stages  of  carpogonium  after  fertilization ;  2,3: 
567.. .  4.  353  .  in  fig.  4  anthericlia  are  seen. — Fig.  5:  early  stage  of  procarp 
and  peripheral  filaments,  £13. — Fig.  6 :  optic  section  showing  spore  fila- 
ments arising  from  carpogonium,  c,  ^-. — Fig.  7 :  full-grown  cystocarp, 
3^3 —pig.  8:  antheridia,  sjp._ Fig.  9:  peripheral  filaments,  213.—  Fig. 
10-12:  cross-sections  of  fronds  (10,  ii:  from  alcohol  material;  12:  from 
dried  one) ;  ifi. — Fig.  13 :  another  cross-section  having  rather  thick  central 
strand  (alcohol  material),  ^. — Fig.  14:  the  same  as  fig.  13,  ^. — Fig.  15; 
cross-section  of  herbarium  specimen  of  N.  lubricum  from  Adriatic  Sea,  ^,— 
Fig.  16:  two  pieces  of  peripheral  filaments  of  the  same  specimen  as  fig.  15, 
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Actinotrichia  rigida  (Lamour.)  Decne. 

Nom.  Jap.!     Sode-garaini. 

• 

PL.  CLVIII,  Fig,  17-19. 

Actinotrichia  rigida  (Lamour.)  Decne.  in  Ann.  Sc.  Nat.  XVIII,  p.  118 
Kiitz.  Sp.  Alg.  p.  53  (;  De  Toni  Syll.    Alg.  IV,    p.    \\-j.-Galaxaura    rigida 
Lamour.  Hist.  Polyp,  flex.  p.  265,  t.  8,  f.  4;    Asken.    Alg.  Expecl.  Gazelle 
p.  32,  t.  7,  f.   1-7. — Galaxaura  indurata  Ki'it?;.  Tav.   Phyc.  VIII,  t.   31. 

Frond  forming  almost  ball-like  mass,  5-8  cm.  high,  cylindrical, 
0.8-1  mm.  thick,  many  times  densely  and  regularly  dichotomous, 
with  patent  or  acute  axils,  calcined,  ending  in  blunt  apices,  with 
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dense  whirls  of  short,  simple  or  branched,  colored  hairs,  closely 
arising  in  short  distances  in  almost  horizontal  direction.  Hairs 
consist  of  single  row  of  short  cylindrical  cells  ending  in  equally 
thick,  blunt  apices.  The  whirls  of  hairs  drop  off  in  the  lower 
portion  of  older  branches  leaving  annular  marks  behind.  Fruits 
unknown.  Color  purplish-red,  fading  to  yellowish  or  pale  green- 
ish. Substance  rigid  and  the  plant  does  not  adhere  to  paper  in 
drying. 

Hab. :     Ryukyu,  Prov.  Hyuga,  Nagasaki,  Prov.  Sagami,  Prov. 
Boshyu. 

\ 

PL.  CLVIII,  fig.  17-19  Fig.  17:  frond  of  Actinotrichia  rigida  (Lam.) 
Decne.,  \. — Fig.  18  ;  portion  of  branch,  a  little  magd. — Fig.  19 ',  portion  of 
longitudinal  section  of  frond,  222. 
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Callophyllis  crispata  Okam. 

Nom.  Japi !     Hiroha-no-tosakatnodoki. 

PL.  CLIX,  Fig,  1-5. 

Callophyllis  crispata  Okam.  Contr.  Knowl.    Mar.    Alg.    Jap.    II.    (Bot. 
Mag.  Tokyo,  Vol  X,   1896),  p.  21,  pi.  Ill,  i,  2. 

"  Plants  rising  from  a  callous  disc,  salitary  or  few  tufted 
shortly  stipitate,  10-20  cm  high  or  more.  Stipe  compressed  or 
almost  cylindrical,  afterward  either  simple  or  divided,  giving  rise 
to  many  main  divisions  and  soon  expading  into  narrower  or 
broader  cuneate  base  of  frond.  Frond  divided  in  di-polychotomous 
often  palmato-flabellate  manner,  and  again  decompounded  in  a 
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similar  way  ;  so  that  the  outline  of  frond,  when  placed  in  expan- 
sion, forms  a  large  segment  of  a  circle.  Segments  broadly  linear 
cuneate,  more  or  less  expanding  beneath  forks,  2-3  cm  broad  in 
broader,  0.5—10  mm  in  narrower  portions  ;  they  are  erect  or  more 
patent  with  narrower  or  wider,  more  or  less  rounded  axils  res- 
pectively ;  toward  apices  they  remain  either  simple  and  ligulate, 
or  divided  into  lacineae,  all  ending  in  a  rounded  apex,  being  nar- 
rower than  the  lower  portion.  Margins  are  entire  and  perfectly 
naked  in  younger  and  sterile  forms,  minutely  curled  or  crenulated 
in  fructified  frond,  appearing  as  if  fimbriated  with  very  minute 
processes,  or  again,  in  very  rare  cases,  furnished  with  a  few 
proliferous  lacineae. — Cystocarps  are  hemispherical  tubercles,  promi- 
nent on  one  surface,  being  situated  on  both  surfaces  of  frond, 
crowned  with  mostly  two  short  bluntish  prominences.  They  are 
formed  in  some  forms,  exclusively  in  intramarginal  portions,  some 
being^  situated  in  marginal  processes,  in  others  on  the  surface  of 
frond  at  the  same  time.  Tetraspores  densely  scattered  all  over 
the  frond  which  is  either  entire  or  curled  at  margin.  Color  blood- 
red  or  rosy,  fading  to  greenish.  Substance  membranous,  or  thin 
and  soft  leathery,  becoming  thickish  in  older  specimens." 

Hab.  :     On    rocks  in  sublitoral  region.     Prov.  Shima,   Sagarni, 
Boshyu,   Kadzusa,   Hitachi  and  Iwaki. 

PL.  CLIX,  fig.  1-5.  Fig.  1;  cystocarpic  frond  of  CaLlophyllis  crispata 
Okam.,  \. — Fig.  2 :  portion  of  margin  bearing  cystocarps,  i2. — Fig.  3 
portion  of  frond  bearing  cystocarps  on  surface,  \. — Fig.  4  :  vertical  section 
of  cystocarp,  ==. — -Fig.  5:  cross-section  of  frond,  44. 
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Hypnea  cervicornis  J.  Ag. 

Nom.  Jap. !     Kadzuno-ibara. 

PL  CLIX,  Fig.6-9  ;  PL,  CLX,  Fig.  1-5. 

Hypnea  cervicornis  J.  Ag.  Sp.  Alg.  II,  p.  45 1 ;  Id.  Epicr.  p.  564 ;  De 
Toni  Syll.  Alg.  IV,  p.  480.— H.  spinella  Kg.  Tab.  Phyc.  XVIII,  t.  26. 

Fronds  forming  large,  loosely  intricated,  globular  or  slightly 
depressed  mass,  attaching  at  basal  branches  to  gravels,  stones, 
shells  etc.  by  disc  like  attachments,  irregularly  branched  in  divari- 
cato-dichotomous  manner.  Branches  protruding  from  general  mass 
branched  in  similar  manner,  here  and  there  with  pinnate  segments 
and  densely  loaded  on  all  sides  with  minute  or  elongated,  simple 
or  branched  spinose  ramelli,  3-5  or  10  mm  long,  which  taper  to 
sharpish  points  from  broader  bases.  Thicker  branches  measure 
1.5—2.5  mm  in  thickness,  while  slender  ones  are  very  fine. 
Ramelli  grow  up  into  ramuli  which  gradually  develop  into  branch- 
es and  there  is  no  regularity.  Branches  are  very  patent  with 
rounded  axlis,  often  almost  horizontal,  making  in  upper  portion 
the  ramification  like  cervus-horns  and  gradually  taper  to  a  fine 
point:  They  unite  to  each  other  by  disc-like  attachments  forming 
an  inextricable  mass,  so  that  it  is  unable  to  disentangle  branches 
without  breaking.  Frond  internally  consists  of  large,  almost  emp- 
ty, thin-walled  cells  and  as  consequence  branches  become  very 
much  wrinkled  when  dried.  Ramelli  or  ramuli  bearing  tetraspores 
swell  into  fusiform  or  ovate  segments  a  little  above  the  base. 
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Cystocarps  solitary  or  mostly  3-5  aggregated,  ovate  or  globular, 
sessile,  borne  on  ramelli  or  ramuli.  Color  reddish  purple,  fad- 
ing to  yellowish  or  brick  red.  Substance  membranoceous  and  soft 
cartilaginous,  very  brittle  when  recent  ;  plant  imperfectly  adheres 
to  paper  in  drying. 

Hab.  :  growing  over  rocks,  stones,  gravels  or  corallines 
below  low  tide.  Common  along  the  Pacific  coast  from  Ryukyu  to 
Prov.  Boshyu.  Kuyonpo  (Chosen). 

On  referring  the  present  plant  to  this  species,  I  was  not 
able  to  see  any  reliable  specimens  but  an  illustration  given  in 
Kuetz.  /.  c.  and  references  cited  above. 

PL.  CLIX,  fig.  6-9,  Fig.  6  :  portion  of  sterile  branch  protruded  from 
entangled  mass  of  Hypnea  cervicornis  J.  Ag.,  \.  —  Fig.  7  :  portion  of  cross- 
section  of  frond,  2^5.  —  Fjg.  8  :  disc-like  attachments  at  basal  intricated 
portion  of  frond,  \.  —  Fig.  9  :  discs  enlarged  22. 

PL.  CLX,  fig.  1-5.  Fig.  1  :  tetrasporic  ramuli,  3J>.  —  Fig.  2;  tetrasporic 
sori  magd.,  2J.  —  Fig.  3:  cystocarpic  branch,  a-5.  —  Fig.  4-5  ;  cystocarps,  *s. 
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Chondrus  elatus  Holmes. 

Nom-  Japi :     Kotodzi-isunomata  or  Naga-tsunomata. 
PL.  CLX,  Fig.  6-14. 

Chondrus  elatus  Holms  On  Mar.  Alg.  fr.  Japan,  1895,  p.  252,  t.  IX,  I  ; 
De  Toni  Syll.  Alg.  IV,  p.  182. — Chondrns  platynus  $  elongatus  Martens 
Preus.  Exped.,  Tange,  p.  118? 

Fronds  caespitose  rising  from  callous  disc,  tereti-compressed, 
rather  linear,  3-4  mm  thick,  ca.  15-25  cm  high,  many  times  (5-6 
times)  distantly  dichotomous  above  the  halfway  of  the  whole  length, 
with  widely  parted  and  roundish  axils.  Branches  obtuse  or  bifid 
at  apex,  equally  broad  or  slightly  narrow  at  base,  with  or  without 
short,  simple  or  mostly  once  forked  ramuli  which  arise  from  both 
margins  in  almost  horizontal  direction,  sometimes  solitary,  some- 
times seriated  in  some  number.  Segments  bearing  fruits  become 
sometimes  slightly  torulose,  but  mostly  remain  entire. — Cystocarps 
usually  formed  in  upper  branches,  slightly  prominent  on  both 
surfaces,  large,  elliptical  and  ocellate.  Tetrasporic  sori  forming  small 
oval  specks  densely  scattered  over  the  terminal  branches,  immers- 
ed beneath  cortex.  Color  dark  .purplish  red  with  brownish  tinge. 
Substance  cartilaginous  and  the  plant  becomes  rigid  in  drying. 

Hab.  :•  On  rocks  between  tide  marks.  Pacific  coast  from 
Prov.  Totomi  to  Prov.  Rikuchyu. 

Martens  describes  in  his  /.  c.  Chondrus  platymis  $  elongatus 
get  at  Yokohama  with  the  diagnosis :  "  fronde  basi  tereti,  dicho- 
toma,  angusta,  elongata."  This  I  think  most  probably  to  be  same 
as  the  present  plant,  though  I  do  not  see  any  specimen  of  it.  ' 

PL.  CLX,  fig.  6-14  Fig.  6:  sterile  frond  of  Cliondrus  elatus  Holm., 
\. — Fig.  7:  tetrasporic  fronds,  \. — Fig.  8:  cystocarpic  branch,  \. — Fig.  9: 
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cross-section  of  frond  bearing  cystocarps,  U. — Fig.  10 :  neucleoli,  ^— . — 
Fig.  11 ;  portion  of  cross-section  of  frond,  '^&. — Fig.  12  '•  portion  of  longitu- 
dinal section  of  frond,  2*2. . — Fig.  13  ;  cross-section  of  frond  bearing  tetrasporic 
sori,  I?. — Fig  14  :  tetraspores  ^2fi. 


Chondrus  Stackh.  1797. 
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Gracilaria  Chorda  Holm. 

Nom,  Ja'5, :     Tsttm-shimtno^ 
PL.  CLXI. 

Gracilaria  Chorda  Holm.  On  Mar.  Alg.  fr.  Japan  1895, 
p.  253  ;  La  Nuova  Notarisia  1897,  p.  23;  De  Toni  Syll.  Alg. 
IV,  p.  454. 

Fronds  caespitose  rising  from  a  large  circular  scutate 
disc,  elongated,  60-100  cm.  long,  cylindrical  with  more  or 
less  traceable  main  segment,  thickened  at  the  middle  portion 
into  the  thickness  of  2-2.5  mm.  in  diameter,  attenuated 
below  into  the  slender  stem  and  tapering  above  into  filiform 
apex,  furnished  on  all  sides  with  alternate  and  similarly 
shaped  branches.  Branches  elongated  often  60  cm.  or  more 
'long,  not  densely  arising,  but  scattered  and  strongly  atte- 
nuated gradually  toward  the  base  and  apex;  they  are  mostly 
simple  and  naked,  sometimes  loaded  with  a  few  short  and 
slender,  filiform  branchlets.  Frond  internally  consists  of  large 
almost  empty  thin-walled  cells,  covered  with  sharply  defined 
thin  layer  of  cortex  which  consists  of  a  few  layers  of  thick- 
walled  cells,  arranged  parallel  to  the  surface.  Cystocarps 
sessile,  prominent,  hemispherical,  not  crowned  with  beaks  ; 
neucleus  simple,  not  lobed  and  there  is  no  filament  connecting 
pericarp  and  placenta.  Tetraspores  scattered  among  cortical 
layer.  Colour  deep  purplish  red.  Substance-spit  cartilaginous  ; 
the  plant  becomes  much  collapsed  and  imperfectly  adheres 
to  paper  in  drying. 


I'l..  CLXI-CLXV,   Mn  ch  I  >lS. 


Hak.  .  On  rocks  in  shallow  waters  protected  from  the 
open  sea,  one  meter  below  low  tide.  Prov.  Sagami,  Prov. 
Id/u,  Pray.  Kii.  Fruits:  —  spirng. 

PL.  GLXL  Fig.  1:  sterile  frond  of  Gracilaria  Chorda 
Holm.,  \.  —  Fig.  2:  portion  bearing  cystocarps,  {.  —  Fig.  3: 
cross-section  of  frond,  y.  —  Fi£-  4  :  portion  of  the  cross- 
section  of  frond  magd.,  y1.  —  Fig.  5:  tetraspores,  ~.  —  Fig. 
6  :  vertical  section  of  a  cystocarp,  Y. 

Gracilaria  Chorda  Holm.* 
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Halymenia  Harveyana  J. 

Norn,  Jap. :     hunohaiid. 
PL.  CLXII,  Fig.  13. 

Hiilymcnia  Hnrccyiuia  J.  Ag.  Anal.  Al.^.  1892,  p.  55;  De 
Toni  Syll.  Al^.  IV,  p.  ISW.—Htilyincniu  F/orexiu  Inon.  Ag.  i 
Harv.  Phyc.  Austr.  t.  214. 

Some  six  herbarium-specimens  before  us,  ;ill  destituting 
of  the  lower  portions,  the  largest  one  about  15  cm.  high. 
Frond  piano-compressed,  provided  with  n  broadly  linear 
principal  lamina  or  rachis,  5-7  mm.  broad  (in  dried  speci- 
mens), either  simple  or  forked  or  somewhat  multind  and  is 
set  on  both  sides  with  approximate  or  subdistant  lateral 
branches  or  pinnae  which  are  furnished  with  the  second  or 
third  or  even  fourth  series  of  lesser  divisions,  disposed  in  a 
similarly  pinnate  manner,  becoming  narrower  in  order.  All 
branches  stand  on  roundish  axils  and  their  apices  are  very 
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acute  with  ultimate  divisions  much  acuminated  like  teeth. 
Margin  in  some  specimens  is  quite  flat  and  entire  or  little 
provided  with  teeth,"  in  others  slightly  serrated.  In  ours,  the 
surface  is  mostly  free  from  proliferations,  but  in  one  or  two 
specimens  a  few,  small,  short,  denticular  processes  are 
emitted.  The  form,  ramification  and  size  of  fronds  are 
much  varied  according  to  the  specimens.  No  fruit  seen  in 
ours.  The  interior  of  frond  is  less  densely  traversed  by 
filaments  and  is  somewhat  tubular,  externally  covered  by  a 
cortical  layer  consisting  of  5-6  rows  of  cells.  Colour  a  bright 
pinkish  red,  soon  discharged  in  fresh  water  in  decomposi- 
tion, as  it  is  seen  from  the  decaying  of  colour  into  greenish- 
yellow  as  well  as  from  red  coloring  of  paper  on  which  the 
frond  is  mounted.  Sub&tanci  thin  and  very  soft  gelatinous. 
In  drying  the  plant  most  closely  adheres  to  paper. 

Hah.:     Ryukyu   Isl.   (Okinawa),   Bo  (Prov.   Satsuma). 

On  comparing  with  Halynicnui  fonnosa  Harv.  the  present 
pi -.'.lit  is  much  thinner  in  substance,  much  lighter  in  color, 
much  more  dentate  rather  than  spinose  and  ramification  is 

more  pinnate. 

PL.  CLXII,  fig.  1-3.  Fig.  1  :  frond  of  Halymenia  Har- 
£'( ytina  J.  Ag.,  ]-. — Fig.  2:  cross-section  of  frond,  41S. — Fig. 
3  :  portion  of  the  cross-section,  3^3. 
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Halymenia    Harveyaria    J.  Ag.      V  *•  %  <D  li 
Microcladia    dentata    Okam.    Sp.    nov. 
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Microcladia  deiitata  Okam.  sp.  nov. 

Norn,  Jap, :     A'<w//Y-.™v/,7. 
PL.  CLXII,  Fig.  4-9. 

Fronds  narrow-linear,  compressed,  membranous, 
disticho-alternately  pinnate  with  widely  parted,  slightly  flexu- 
ose  :  branches  standing  on  round  axils,  arranged  in  pani- 
culate-cymose  manner,  and  loaded  with  alternate  sharpish 
ramuli  which  have  ramelli  or  lacinulae  appearing  like 
minute  teeth.  Tetraspores  in  double  rows  in  ramuli. 

Hub.:     Shimabara     (Prov.     Hizen),      Kagoshima     I  Prov. 

Satsuma). 

i 

Dcscrifi.:  Fromh  narro\\ -linear,  ancipito-compressed, 
membranous,  alternately  pinnate,  erect  or  ascending  from 
decumbent  lower  portions,  where  the  plant  emits  inono- 
siphonous  jointed  root-fibres  from  the  under-surface.  Branches 
distichous  with  patent  and  rounded  axils,  slightly  flexuose. 
arranged  in  paniculate-corymbose  manner  with  longer  ones 
below  and  becoming  gradually  shorter  upward.  They  are 
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loaded  in  their  whole  length  with  alternate  branchlets  which 
have  alternately  arising  ramelli  or  lacinulae.  Lacinulae 
appear  like  marginal  teeth,  remain  simple,  bifid  or  trifid  and 
end  in  sharpish  apices.  The  shorter  lacinulae  or  ramelli 
appear  like  teeth  as  just  spoken  of,  but  when  elongated 
they  develope  into  ramuli  which  have  teeth-like  ramelli  or 
lacinulae  in  turn.  Plant  attains  4-6  cm.  in  height  with  the 
breadth  of  about  0.3-0.7  mm.  in  segments.  Tetrasptires 
regularly  arranged  in  double  rows  in  ramuli,  roundish. 
Colour  red.  Substance  membranous  and  the  plant  does  not 
adhere  to  paper  in  drying. 

A  close  affinity  of  the  present  plant  with  Mfarocladia 
clega/is  Okam.  (Vol.  I,  p.  1-4,  PL.  I,  fig.  1-10)  is  beyond  any 
doubt.  The  difference  between  the  two  related  plants  is 
found  in  the  absence  of  dichotomo-flabellate  pinnae  in  the 
present  plant. 

PL.  CLXII,  fig.  4-9.  Fig.  4:  sterile  frond  of  Micro- 
cladia  ilciihitii  Okam.,  -}.  —  Fig.  5:  branch,  \.  —  Fig.  6:  cross- 
section  of  frond  ;  a,  axial  cell;  Jp.  —  Fig.  7:  rootfibres  (the 
figure  ought  to  be  inverted),  **.  —  Fig.  S  :  apices  of  branches, 
:li:V  —  Fig.  9  :  marginal  lacinulae,  3*3. 
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Elachista    fucicola    (Vell.)Aresch.   a    typica.     &  J*  £  < 
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Elachista  fucicola  (Veil.)  Aresch.  «  typica  Rosenv. 

Nom,  Jap, :     .\<»ni-i>i<ikur<*. 
PL.  CLXIII. 

F.lnchista  fucicola  (Vahl.)  Aresch.   <>•  typica  Rosenv.   GrunL 
Haval£.   p.   X78.—1*:.  fucicola  (Vahl.)   Aresch.    Phyc.   Scan  Jin. 
p.  377(155)  tab.   IX,  fig.  c;   Kjellm.  Alg.  Arctic  Sea    p.  314 
(253);    J.    Ag.    Sp.    Alg.   I,    p.  12;    Id.   Till  Alg.   Syst.    IV,   p. 
14;   Harv.   Phyc.   Brit.   t.   240;  Id.   Ner.    Bor.    Amer.    Vol.    I, 
PI.   XI   b;     Farlow   Mar.    Aig.    New  Kngl.   p.  81,   PI.   7.   114. 
3  ;    De  Toni  Syll.  Alg.  Ill,  p.  442  ;  Borgesen  Mar.  Alg.  of  tho 
Faeroes,  1902,  p.  434  ;   Hauck  Meeresalg.   p.  353,  f.   141- 
Phycophila  ferruginea,  Agan//iii,  rigula,  gnicilis,  vulpinu,  ///. 
&c,  Kuetz.  Tav.  Phyc.  VII,  t.  96,  97,  98,  99. 

Fronds  tufted,  globular,  5-1 2  mm.  in  diam.,  basal  portion 
distinct,  subglobose  (2-5  mm.  in  diam.),  exserted  filaments 
rather  stiff  about  40  «  thick,  gradually  alternated  at  b:no, 
ebtuse  at  apex,  with  cells  of  the  lower  portion  about  hah'  as 
long  as  thick  or  little  longer  in  the  upper  portion  ;  para- 
physes  slightly  curved,  clavate,  with  upper  articulations 
submoniliform  ;  unilocular  sporangia  oblong  or  elongated- 
obovate  ;  pleurilocular  sporangia  linear  or  filiform  ;  oucn 
two  sorts  of  sporangia  mixed  in  one  and  the  same  frond. 
Colour  yellowish  brown.  Snbxtuncc  soft  and  rather  gelati- 
nous. 

Hah.:  On  various  kinds  of  Sargassum.  Prov.  Iwaki, 
Prov.  Kikuzen.  Fruits  : — August  in  Prov.  Iwaki. 

PL.  CLXIII.     Fig.  1:  fronds  of  Elachista  fucicola  of  several 
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sixes  grown  on  Sargassum,  }.  —  Fig.  2:  vertical  sections  of 
two  fronds;  one  with  the  basal  portion,  2  mm.  in  diam.,  the 
other  5  mm.;  }.  —  Fig.  3:  vertical  section  of  frond,  magd.  f. 
—Fig.  4:  portion  of  the  vertical  section  of  frond  magd., 
showing  two  exserted  filaments  and  paraphyses,  '}".  —  Fig.  5: 
one  of  exserted  filaments;  the  end  marked  with  x  is  to  be 
connected  to  the  part  with  the  same  mark  ;  the  line  .s  A-  indi- 
cates the  upper  limit  of  the  basal  portion,  ']'J.  —  Fig.  6: 
pleurilocular  sporangia,  ~j°.  —  Fig.  7  :  unilocular  sporangium 
and  pleurilocular  sporangia,  in  one  and  the  same  frond  ; 
the  farmer  is  fewer  in  number  than  the  latter,  2£°.  —  Fig.  8: 
pleurilocular  sporangia,  with  an  exserted  filament  which  is 
I'bout  40  !'-  thick,  -j°.  —  Fig.  9-10,  unilocular  sporangia,  one 
is  empty,  -j°.  —  -Fig.  11:  unilocular  and  pleurilocular 
sporangia  mixed,  -?-0.  —  Fig.  12:  pleurilocular  sporangia, 
partly  emptied,  :'J:1. 

Elachista  Duby  1832. 
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Elachista  fucicola  (Veil.)  Aresch.  >,.  typica  Rosenv. 
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Chnoospora  obtusangula  (Harv.)  Sond. 

Norn.  Jap. :     Mura-chidori. 
PL.  CLXIV,  Fig.  1-9. 

Chnoospora  obtusangula  (Harv.)  Sond.  Alg.  trop.  Austr., 
P.  AS:  De  Toni  Syll.  Alg.  Ill,  p.  465;  Id.  Phyc.  Jap.  Nov., 
1895,  p.  54. — Dictyota  obtusangula  Harv.  Char,  new  Alg., 
1859,  p.  329,  no.  14  ;  Kuetz.  Tab.  Phyc.  IX,  t.  28,  f.  2. 

Known  only  in  herbarium-forms.  Fronds,  narrow  linear, 
thick  and  sacculent  as  it  is  seen  from  the  restored  states  in 
rcimmersing  dried  fronds,  elongated,  very  distantly  forked 
helow,  divaricately  dichotomous  with  very  wide  and  round 
axils,  becoming  denser  and  more  irregularly  dichotomous 
,<>vvard  apices  with  short  and  slender  segments. 

I   have  some  young  and  small  depressed  intricated  fronds 
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collected  at  Ogasawara-jimu,  which  have  basal  segments 
"united  to  each  other  by  hair-like  roots  emitted  from  epi- 
dermal cells.  From  structure  of  the  frond  and  its  habit  I 
think  the  Ogasawara-specimens  to  be  young  fronds  of  the 
present  plant ;  and  if  this  judgement  does  not  fail  the  basal 
portion  of  the  present  plant  should  be  said  to  be  the  in- 
tricatcd  and  coalesced  mass.  In  one  of  specimens  from 
Ryukyu,  I  found  fruits  appearing  like  the  same  construction 
as  those  of  Chttoospora  fastigata  J.  Ag.  illustrated  by  Barton 
in  Journ.  Linn.  Soc.  Bot.  Vol.  13,  p.  507-508  (1897-98)  PL 
28,  rig.  4-5.  Colour  dull  yellowish  brown  irf  dried  state. 
Substance  membranous  in  dried  frond,  and  the  plant  does 
not  adhere  to  paper  in  drying. 

PL.  CLXIV,  fig.  1-9.  fig.  1:  frond  of  C/nioospora 
obt!/.'iii!igt//(i  (Harv.)  Sond.,  T. — Fig.  2  :  sterile  frond  from 
Ogasawarn-jima,  }-. — Fig.  3  :  cross-section  of  the  frond  illus- 
trated in  fig.  2,  Y. — Fig.  4  :  surface  view  of  frond  from  Ryu- 
kyu, -'j". — Fig.  5:  apical  portion  of  the  same,  Y—  Fig.  6: 
cross-section  of  frond,  \-. — Fig.  7  :  portion  of  the  cross- 
section,  3J3. — Fig.  8:  portion  of  longitudinal  section  seen 
from  the  inner  side,  ^. — Fig.  9 :  fruits  in  fronds  from 
Ryukyu,  ^f5. 

Chnoospora  J.  Agardh  1847. 
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Coilodesme  Cystoseirae  (Rupr.)  Setch.  and  Card. 

Norn.  Jap. :     Yt-zofiikur*. 
PL.  CLXIV,  Fig.  10-13. 

O//7.  Cystoseirae  (Rupr.)  Setch.  and  Card.  Alg.  N.  W. 
Am.  p.  241  ;  Setch.  Alg.  no'v.  et  min.  co£nitae  I  (Calif.  Puhl.) 
Bot.-,  Vol.  4,  n.  14,  1912,  p.  232;  Yendo  Notes  on  Alg.  now 
to  Jap.  (Bot.  Mag.  Tokyo,  Vol.  XXIII,  n.  270,  p.  122>.- 
Asperococcus  Cystoseirae  Rupr.  Tange  d.  och.  Meer.  p.  370. 
—CoUtidesme  lit/aihs  Sannd.  Han:  A lusk.  Expcd.  Alg.  /).  421, 
PI.  4S. — 1''.  n  cod  in  in  ?  Cystoscirue  Rupr.  in  Kuet/c.  Tab.  Phyc. 
Bd.  IX,  p.  4,  tab.  6,  f.  4;  De  Toni  Syll.  A1&  III,  p.  4%. 

Fronds  simple  narrow-linear  when  young,  bullato-cylin- 
drical  at  beginning,  but  more  or  less  collapse  later,  thin- 
walled  and  wrinkled,  obtuse  at  apex  or  often  splitted,  with 
a  short  abrupt  stem,  light  yellowish  brown,  10-15  cm.  long, 
5-13  mm.  broad,  firmly  adhering  to  paper  in  drying. 


Hub.:    Epiphytic   on   the   frond   of   Cystofihyllum    hakmlat- 

Yendo.     Akkeshi. 

Our  plants  in  an  external  appearance  somewhat  resemble 
Ctiltdesme  California/ 1  Rupr.  i  Kjellm.  >Syn.  C.  amplissjma  Setch. 
n.  sp.)  illustrated  in  Saunders  Phycological  Memoirs  p.  160, 
PI.  XXIX,  fig.  1-3,  but  it  differs  from  ours  by  having 
y*>!.mg  obovato-oblong  fronds  as  illustrated  in  Saunders  I.e. 
instead  of  linear  or  cylindrical.  Judging  from  Setchell's 
Analytical  Key  of  the  species  of  the  genus  (Alg.  nov.  et  min. 
cogn.  I)  and  from  its  point  of  distribution,  habits  etc.  I  think 
the  present  plant  may  be  safely  referred  to  this  species. 

PL.  CLXIV,  fig.   10-13.    Fig.  10:    fronds    of   Coihdesme 

V ystoseirac  (Rupn.)   S.  and  G.  on  Cystophytlum  hakodatctisc,  }, 

—Fig.    II  :  portion  of   longitudinal    section    of  frond,   3i':i.— 

Fig.  12  :  longitudinal  section  viewed  from  the  inside  of  frond, 

Ji". — Fig.  13:  cross-section  of  frond  bearing  sporangia,   ?-f3. 


Coilodesme  Stroemf.  1886. 
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Coilodesme  Cystoseirae  (Rupr.i  Setch.  and  Card. 


Me,  io-i3|S!. 

K,  ift  >  ffl  tl-:  JK  -  ->  ^  tp  $.  -x  >  /  j' 

MB  <--ft  *  -  ^  ^  it  «--'l  ill?  *•  ->  r  M  A  -?  ,IH  %r*  M  11  ^  -  Hi  ^ 
a  ^,«S  ^  T  3B  ^  -  *i  *  .«  b  ^  ?  ,fi  Jd  *  %  fe  f  -y  ?  •  '0-15  cm. 
g  ^,  5-13  mm.  ic  ^.^iig  ^  A-  b  ^r  -»  5f;  -  lit  =•  Pft^  :*. 

m  flfe  :      5   **  CD   fe    (    y  fi«  _h  -  Pf|  ^  ^.       ft  J^. 

^ftfi^-"  ^f  7f^  —•?•-••»  ffi  Saunders  /  Phycological  Meinoirs,  160 
H.  XXIX  |g  )S,  I~3  iH'-|I|t&-t  ?  \s  $t  iv  Coilodesmc  Californica 
(Rupr.)  Kjellm  (  =  C.  amplissima  Setch.  ff  -f'l"  -  ©  M  ^  \  $.  *M  til  % 
-»  K  «/J  *  »$  ^  j&  !|Jc  ^  ^>  U  f£  JK  ^  5  ^"  ->  r  SauiKlers  /  H  *  M 
7v  *  jn  *  M  #P  ^—  fi  fff  ffl  f?  ^  ^  ?  ^  r  *  f-I?  US-  ^  V  ^  •  Set- 
chell  /  Jffc®  y  MM  '  Stsfe^  b  *-4i  ^  tt&fift  ^  ^{Ktf  '=»  »  ^5- 

7  A'  -  S  ---  H  Ift  •>  ^  ^  tlR  %  ^  ^  f'li  -  IK  f  ?  >*  •"  il'>t  ^  v  *•  i- 
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Ulva  conglobata  Kjellm.  and  f.  (lensa  Kjcllm. 

Nom.   Jap.  :      J-!t'tmi-n:ci>Sii. 

PL.  CLXV,  Fig.  1-10. 

Uk'a  conglobata  Kjellm.  Marina  Chlorophyc.  fr.  Japan 
1897,  p.  10,  tab.  2,  f.  1-7,  tab.  3,  f.  9-14. 

Fnml  minor,  usually  2-4  cm.  high,  100-125  M  thick  at 
the  basal  portion  which  becomes  subcartilaginous  later, 
upper  portion  thin  and  membranous,  30-50  /<  thick,  bright 
green,  not  mucose,  with  very  short  stipe,  caesjpitose  and 
expanding  in  almost  circular  mass,  branching  or  parting 
from  base  into  many  lobes  which  expand  to  oval  or  oblong 
segments,  often  much  dilated,  more  or  less  decompounded- 
with  lobules  or  lacinulae  and  very  much  undulato-crisped, 
cucullated,  and  not  pertused  with  foramens  ;  cells  in  the  basal 
portion  prismatic  and  lumen  of  cells  1A-2  times  high  as  thick 
in  transverse  section  with  thickened  outer  walls,  those  of 
upper  and  marginal  portions  subequal  to  or  little  higher  than 
broad  ;  fertile  cells  slightly  higher  than  the  vegetative  cells 
of  that  portion,  afterward  becoming  a  little  prominent  with 
aperture. 

f.  densa  Kjellm.  Minor,  forming  globular  mass  of  about 
1  cm.  diameter,  rather  thick  membranous. 

Hnb. :  On  rocks  near  high  tide.  Prov.  Satsuma,  Ama- 
kusa-Isl.,  Goto  Isl.,  Shiwono-misaki,  Prov.  Sagami  and 
Boshyu. 

Mr.  Yendo  is  of  opinion  that  the  present  species  is  same 
as  U.  rigiilu  Ag.  (Yendo:  Notes  on  Algae  new  to  Japan,  V, 
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-Hot.  Mag.  Tokyo.  Vol.  XXX,  p.  243).  I  do  not  mind 
here  to  enter  into  the  discussion  of  his  identification,  hut 
simply  describe  and  illustrate  the  plant  with  the  specific- 
name  formerly  offered  by  Kjellman. 

PL.  CLXV,  fig.  1-10.  fig.  1:  fronds  of  Ulva  coiigfobata 
Kjellm.,  1. — Fig.  2:  f.  i/cfiyu,  i.— Fig.  3:  one  of  crisped  fronds 
isolated  and  extended,  ]. — Fig.  4:  longitudinal  section  of 
the  basal  portion  of  f.  fyfiicn,  y;  thickness  of  the  membranous 
portion  100  .". — Fig.  5  :  surface-view  of  the  portion  near 
base.  '";7. — Fig.  6-8  :  cross-sections  of  several  portions  of  one 
and  the  same  frond,  upper,  middle  and  basal  portions  re- 
spectively, and  37  ,",  103  ,",  100-125  .«  thick  also  respectively, 
-'_'". — pj^  Q  .  surfacg.vfew  of  frond  to  show  the  thickness  of 
cell  wall,  ~"j;7. — Fig.  10  :  cross-section  of  fertile  portion  of 
frond,  47  ,»  thick,  --'°. 
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Ulva  congJobata  Kjellm.  and  f.  densa  Kjellm. 
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Codium  tenue  Kutz. 

Nom.  Jap, :     //>-/////•//. 

ten  tic  Kuetz.  Tab.  Phyc.  VI,  t.  95  lut  vdr.  C.ntlii 
t(jmcntt,*i\  ;  J.  Ag.  Till.  Alg.  Syst.  VIII,  p.  41  :  De  Toni 
Syll.  Alg.  I,  p.  493  ;  Kjellm.  Mar.  Chlorophy.  fr.  Jap.  p.  34. 

Fronds  small,  cylindrical,  more  or  less  regularly  dicho- 
tomo-fastigiate,  4-8  cm.  high,  gradually  tapering  upward, 
emarginate  or  bind  at  apex,  attached  to  substratum  at  sever- 
al points  of  subdecumbent  basal  portion,  2-3  mm.  thick  in 
thicker  part,  with  very  tender  surface,  utricules  obovate, 
0.30-0.36  mm.  high,  1A-2-3  times  as  long  as  broad,  with  very 
obtuse  and  thin  walled  apices.  Sporangia  oblong  or  lanceo- 
late in  outline  set  near  the  base  of  utricules.  Colour  her- 
biceous  green.  Substance  soft  and  the  plant  closely  adheres 
to  paper  in  drying. 
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Hub.:  Miyako-shima  (Warb.l,  Amakusa-shima,  Shiwo- 
no-niisaki. 

PL.  CLXV,  fig.  11-13.  Fig.  11-12:  two  fronds  of 
Co  J  him  ten  HC  Kuetz.,  j.  —  Fig.  13:  several  forms  of  utricules 
bearing  sporangia,  sj3. 
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Codium  tenue  Kuetz. 
^  i  '*•"«!       m  tt  m- 

%*  CLXV  mm,  11-13  m- 

IKS  -  *  -  ->  ?  ffl  tt  Me,  £  4?  iF.  •>  *  X  JK  -  #  mJc  *,  fe  -  ffi  £ 
.1:  *  ,  4-8  cm.  &  *  ,jft  ^  J-  ^f  -  j^fl  ^  -t*  ffi  I'M  5  X  -  -  3S  ^.W  fffl  & 
•t  A-  ^  j$  ^  ^T  *  ^  ^  JO!  %  *  ^  ^  *  ,±  **$fr  ^  7  2-3  n,ni.  T  •»  , 

*S  >  f  ii  ^  i-  »  &ffi  ?  £  *-M  *  •*  f!  ^i^  ^  *  *  7  ,M  v  0.3-0.36 
±  ?s~  \l'i  'P  lrj  5.  2-3  <ft  iii  »  ,fii  %  T£  y  ?  n  H!  -•  ->  r  it  ^ 


l^::  illl  :      'A'  &  &   (Warburg)  ;  ^  ',V  ft,  ft*  /   «H. 

»'flj:      -K-mW,k\'.ffi- 

'fa  CLXV    lB]JiJ{,   11-13   HI-     11-12:  ^    i   />  o,  Codium  tcnue  Kuetz. 
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Heterosiphonia  pulchra    (Okam.)    Falken"b.    L  t  V  I"  &      Fig.    1-13. 
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Heterosiphonia  pulchra  (Okam.)  Falkenb. 

Nonii  Japi :     Shima-dasya. 
PL.  CLXVI,  Fig.  1-13. 

Heterosipkonia  [>i<lchn<  (Okam.)  Falkenb.  Rhodom.  p.  647.— Dtisya 
i-,ni:hni  Okam.  Contr.  to  the  Know!,  of  the  Mar.  Alg.  of  Jap.  II.  (Bot. 
Mag.  Tokyo,  Vol.  X,  no.  Ill)  1896,  p.  34,  PI.  Ill,  fig.  14-16.— Helcr.,- 
sifihniiia  iiofo.'/txis  Okam.  /.  c.  p.  34,  PI.  Ill,  fig.  17-21. 

Frond  epiphytic,  3-6  cm.  high,  filiform,  200-300  /<  thick,  not  much 
attenuated  above,  articulated  throughout,  4-siphonous,  tereti-compressed, 
3-4  times  pinnate  in  a  full-grown  plant,  throughly  alternate  and  dis- 
tichous, with  more  or  less  percurrent  stem,  branching  into  some  main 
divisions.  Basal  portion  of  frond  comes  in  contact  with  the  substratum 
by  means  of  basal  pinnae  which  are  transformed  to  rook-like  fibres. 
Main  branches  mostly  twice  pinnate,  very  patent,  weak  and  longer 
below,  gradually  becoming  erecto-patent  and  shorter  above  and  thus 
assuming  the  pyramidal  outline.  Branches  of  every  order  patent,  slightly 
flexuose,  elegantly  furnished  with  short  pinme  of  subequal  length  and 
take  linear  outline,  but  in  some,  upper  branches  become  decompound 
and  take  subcorymbose  appearance.  Pinnae  1-1.5  mm.  long,  standing 
at  every  3rd  or  4th  (or  2nd)  node,  patent,  dichotomous  or  dichotomo- 
pinnate,  branching  and  bearing  stichidia  -ilong  the  inside  of  pinnae ; 
sjme  of  pinnae  often  grow  up  into  branches.  The  number  of  articula' 
tions  intercepted  by  branches  and  pinnae  varies  from  2-5,  rarely  more- 
but  2,  3  or  4  are  common  in  proportion.  Pinnulae  subulate,  mono- 
siphonous  for  the  most  part,  some  with  a  few  basal  cells  polysiphonous 
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rising  from  every  second  node,  some  times  forked.  Articulations  half  as 
long  as  or  subequal  to  the  diameter  in  basal  portion,  little  longer  in  the 
median  portion  of  branch,  again  becoming  subequal  in  pinnulae,  and  3 
cells  are  seen  in  surface  view.  Stichidia  lanceolate  at  first,  linear- 
lanceolate  or  oblong  and  apiculate  when  fully  grown,  compressed,  with 
an  one-cell-long  polysiphonous  pedicel,  coated  with  transversely  arranged 
rectangular  cells.  Cystocarps  urn-shaped,  sessile,  sitting  on  the  thick  and 
polysiphonous  axis  of  pinnae.  Colour  pinkish  red.  Plant  soft  and  flaccid 
and  closely  adheres  to  paper  in  drying. 

Hub. :  On  several  algae  in  the  sublitoral  zone.  Kyushu  to  Hako- 
date ;  Japan  Sea.  Fruits:  spring— summer. 

Since  the  publication  of  the  present  plant  and  very  closely  related 
species,  H.  tiotoensis,  as  new  to  science,  I  have  collected  many  specimens 
of  both  species  from  several  localities  and  have  found  that  there  are 
many  forms  which  are  not  easy  to  distinguish  one  from  the  other.  In 
the  typical  form  of  H.  pulchra  upper  and  lower  pinnae  upon  one  and 
the  same  branch  are  almost  equal  in  length,  while  in  H.  notoeiisis 
upper  pinnae  are  decompounded  and  consequently  branch  assumes  sub- 
corymbose  outline.  But  as  those  characters  are  not  definite,  there  being 
many  irregularities  in  both  species,  I  came  to  consider  that  H.  iiotoensis 
is  nothing  but  a  robust  form  of  H.  pulchni  and  better  to  unite  the 
both  plants  under  one  species. 

PL.  CLXVI.  Fig.  1 :  frond  of  Hcterosiphonia  pulchra  (Okam.)  Fkbg., 
\. — Fig.  2:  growing  apex,  a^°. — Fig.  3 :  portion  of  branch  showing  the 
disposition  of  pinnae,  fij*  . — Fig.  4:  cross-section  of  branch,  ^  . — Fig. 
5:  portion  of  branch  showing  arrangement  of  pinnae  which  _bear 
stichidia,  ^  • — F'£-  6:  stichidium,  ^  • — Fig.  7  :  cystocarp,  a  little  magd. 
—Fig.  8  :  frond  of  the  form  hitherto  taken  as  a  different  sp.  H,  tiotoensis. 
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in  nat.  size.— Fig.  9:  basal  portion  of  the  same,  '•••  .—Fig.  10-11:  branch 
of  the  same;  fig.  10,  "  langtrieb  "  arising  from  the  point  marked  a  in 
ng.  11;  k,  k,  "  Kurtztriebe  "  ;  /,  /,  "  Langtriebe,"  ^  ,— Fig.  12:  cross- 
section  of  branch  of  the  same,  ^  .-Fig.  13:  stichidium  on  a  lower 
pinna,  r\4  . 


Heterosiphonia  Mont.  1842. 
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b   -^  r  -  £=  ^  -  ;U  jt  y  ^  ^  fKj  &  "?  '\-  *;&&  -  m  *•  ^ 
f:  ^  ^£   b  $  A  *  X  -  fj'  l&  »  ^  -'  M  PK  j£  fi  7  ?-.*->:* 
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-»-£ffifcvfl!7;&$',S?j$A|Ltf?/i':»  h  7  ?  ,  E  -ff; 


—   66   — 


;  Jb  n 


in 


80 


Bft  PK  III  ^  »fJ 


75 


m  y  m  f- 

$.  ?  t  v,  fifi  ^ 
*tj  15-20  f.fi  r  y 

18  --  H  tft  •*  -^  — 
a    V  (ft  A'. 


*  2  ^i  (  1-3)  •&  m  *, 

i-  r  y  ?  *  =-  *>  r  & 


7*   J  .—  M  £  •"  Heteros  (51  t  V  \  )  Siphon  (if)  b 


Heterosiphonia  pulchra  (Okam.)  Fkbg. 

L  i  /:•  t  b     mw  m. 

H  CLXVI  H  JK,  1-13  B. 
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SS  S  i-  >v  Ifc  W  ?  3t  **  *  "/  'f;  •*•  !>    t-  ^  -  ¥  n  FB  Jff  ?  f ft  *  ?  M  - 
M  l-  i-  *  ?  M  Hf  ^  ?    t-  ffl.  -TO!  *  /"  -  M  ^  V  • 

Jg  CLXVI  |3  US.     1 :  Heterosiphonia  pulchra  (Okam.)  Fkbg,  LI  7-  li 
6,  '  SS,  1-2:  $  g  ifi,  2f  .-3:  ft   /  --^  *•  i/  7,  W  ^  02  ?1J  /  JUc 

?  ^  ^,  Y  •— * :  fe '  fit  if  if.  ?  --5 :  m  $  ^  ss  fa  ?  ^  ^;  ^  s  - 

r^  -^  ^  f-'r  j  r  y  ,    \2  .—6  ;f>  *  *  f  r  j,   "/'  .—7  :  ^i  *,  /If5  ^-—8  : 
t£  *  H.  notoensis   b   -y  *  I"  *  /  ,  fit,  },— 9  :  Pfil  ±  ^  S  *5,  ';^.— 10-11 : 

4i:  l()  -  11  il  /  «   b  F-Il  ^  ^  A'  0r  3  J  ffl  /"  ft:  /fr.  ^'  PS  ft;  /,  M  Pfi  ft, 
Y  .—12  :  In]  _h  '  ft  ^  tS'  D(  IB,  Y  --13 :  T  &  '  ^  ft  -  **  ^  ^  r^ 

-f    3f    s?   T  j,     Y  . 


Heterosiphonia  japonica  Yendo, 

Nom.  Jap, :     holia.ai. 
PI.  CLXVII. 

Heterosipfionia  japonica  Yendo  Nov.  Alg.  Jap.  Decas  l-III,  no.  23  (Hot. 
Mag.  Tokyo,  Vol.  34,  n.  397,  1920,  p.  8).— H.  dciixa  Okam.  n.  sp.  mscr. 

Frond  erect,  rising  from  a  small  scutate  disc,  with  a  more  or  less  dis- 
tinct main  stem,  or  often  divided  into  many  main  divisions  from  near 
base,  10-20  cm.  high,  0.5-0.8  mm.  thick  at  thicker  portion,  34  times 
pinnately  branched  in  a  distichous  manner.  Branches  of  every  order 
arise  from  every  node  in  an  alternate  manner,  more  or  less  slightly 
nexuose,  more  so  in  slenderer  portions.  Dorso-ventral  character  is  well 
shown  in  the  arrangement  of  pinnae  (i.e.  branches  having  definite  growth), 
which  arise  on  the  dorsal  side  of  branch  and  are  directed  toward  the 
apex  of  the  segment  bearing  them  (Fig.  2).  Pinnae  patent,  sometimes 
quite  simple,  1.5-3  mm.  long,  but  more  often  once  or  twice  forked  or 
dichotomo-pinnately  branched  with  parted  lacineae,  either  monosiphonous 
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Heter  o  siphonia     ja.ponica-Yendo. 
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throughout  or  polysiphonous  tit  base  for  a  short  distance,  pointed  at 
apex,  sometimes  branched  with  finger-like  ranuili  at  apical  portion  (Fig. 
13);  some  of  pinnae  develop  into  branches  afterward.  Branches  nre 
more  or  less  corticated  except  very  young  portion  near  apex  ;  the  cortica- 
tion  begins  as  rhizoids  from  pericentral  cells,  and  afterward  thickly  covers 
the  4  or  5  pericentral  cells.  In  surface-view  of  thicker  branches  cortical 
cells  are  linear  and  longitudinally  arranged.  Length  of  the  articulations 
subequal  to  or  one  half  to  twice  as  long  as  the  diameter. — Slichitlhi 
lanceolate,  provided  with  a  rnonosiphonous  pedicel,  and  arise  either  from 
monosiphonous  or  polysiphonous  base  of  pinnae  or  pinnulae,  often  2  or 
3  aggregated.  Cystocarps  globular  or  ovate  shortly  pedicelled  and  a 
little  prominent  at  apex.  Colour  pinkish  red.  Substance  soft  and  closely 
adheres  to  paper  in  drying. 

Hah.  :     Washed  ashore  ;  lyo,  Rikuzen,    Yechigo. 

All  the  species  of  this  genus  hithertoknown  have  branches  arising 
generally  from  every  second  node,  never  from  every  node,  as  in  the 
present  plant. 

PI.  CLXVII.  Fig.  1 :  frond  of  Ht'terosifi/fjiiia  jafirjnica  Yendo, 
i- — Fig.  2 :  portion  of  branch  (having  5  pericentral  cells),  showing 
pinnae  arising  from  the  dorsal  side  of  branch,  the  beginning  of  rhizoidal 
cortication,  and  stichidia  arising  from  monosiphonous  pinnae,  ^  .  —  Fig. 
3-5 :  cross-sections  of  different  parts  of  branches  of  different  plants, 
4X8  ,  3*  ,  Y  ,  respectively. — Fig.  6  :  rhizoidal  cells  on  the  surface  of 
main  branches  on  the  lower  portion  of  frond,  2^°. — Fig.  7 :  growing 
portion  of  branch  showing  sympodial  growth  of  frond  ;  a,  apical  cell, 
3j3, — Fig.  8;  cystocarpic  branch  having  4  pericentral  cells;  a,  />,  forked 
and  monosiphonous  pinnae  ;  c,  branch  of  indefinite  growth,  forked  and 
polysiphonous  at  base.  n* ,—  Fig.  9:  polysiphonous  portion  of  c  in 
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fig.  8  magd.  ;  1-5:  pericentral  cells  sourrounding  the  central  cells  which 
are  shown  with  thicker  lines,  J*3. — Fig.  10:  portion  of  branch  having  5 
siphons,  showing  stichidia  arising  from  both  polysiphonous,  a,  l>,  and 
monosiphonous  bases,  c,  d,  4"  . — Fig.  11 :  stichidia  arising  from  poly- 
siphonous base  (4  siphonous  frond)  of  pinnule,  -*f  . — Fig.  12 :  surface 
view  of  a  sticidium,  ri°3. — Fig.  13:  pinnule  bearing  finger-like  lacineae, 
340 — pig  14 .  CyStocarp  (4  siphonous  frond),  ]J  . — Fig.  15:  vertical 
section  of  a  cystocarp,  ^  . — Fig.  16  :  spore-filaments,  "'^". 
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Delesseria  crassifolia  Rupr. 

Norn.  Jap. :     Konolianori. 
PL.  CLXVIII. 

Delesseria  crassifolia  Rupr.  Alg.  Ochot.  p.  232  ;  De  Toni  Syll.  Alg. 
IV.  p.  706.— Saunders  Alg.  of  the  Expedit.,  1901.  p.  201.— Farlow  Notes 
on  Arctic  Algae,  1886,  p.  473.— Setchell  and  Gardner  Alg.  of  New 
America,  p.  322. 

Frond  erect,  rising  primarily  from  a  thin  scutate  disc  which  soon 
lobes  into  fibrous  rhizines  as  the  plant  grows  in  age,  40  cm.  high  or 
more,  with  a  thick  subcompressed  stem  (some  measures  0.5  cm.  in  diam. 
at  base  in  the  fresh  state),  and  decompounded  by  proliferations.  Pro- 
liferations are  produced  from  the  midrib  and  veins  on  both  surfaces. 
Frond  in  its  early  state  of  growth  is  a  simple  oblong  veins  or  obovato- 
cuneate  leaf  which  becomes  lacerated  laterally  along  the  veins  and  pro- 
liferates similar-shaped  leaves  as  just  spoken  above.  Membranous  portion 
of  the  primary  leaf  becomes  gradually  wasted  and  thus  the  midrib  is 
transformed  into  stem  and  veins  into  branches.  In  this  way  the  plant  is 
more  and  more  decompounded.  Leaves  are  very  variable  in  size  and 
shape,  some  ovate  or  oblong,  others  obovate  or  elliptical,  still  others 
sublanceolate  with  obtuse  apex.  Some  have  the  length  of  15-16  cm.  by 
breadth  of  10,  others  3  by  2 ;  but  10-12  cm.  by  3-5  is  more  usual. 
Midrib  and  veins  are  usually  prominent  and  veinlets  are  also  more  or 
less  evident,  but  in  some  they  are  very  weakly  provided.  Veins  are  in 
most  cases  widely  parted  forming  an  angle  more  than  45°  with  the  midrib. 
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Delesseria     crassifolia     Rupr. 
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some  wider,  others  narrower.  Margin  entire,  or  slightly  wavy.  Surface 
flat  or  undulated.  Leaves  are  more  usually  radially  lacerated  as  if  eroded* 
Telrasfrores  are  unknown  to  me.  Cystocarps  almost  globular,  slightly 
prominent  at  apex,  with  short  pedicels,  produced  on  veins  or  veinlets  as 
well  as  on  intercostal  portions  of  both  surfaces.  Colour  deep  purplish 
red.  Sti/'stancc  thick  membranous,  rather  soft-leathery,  and  plant  in  ajie 
does  not  adhere  to  paper  in  drying. 

Hub.  :  Often  washed  ashore  ;  east  and  west  coasts  of  Kabafuto.  East 
coast  of  Hokkaido,  N.E.  coast  of  Chosen. 

PI.  CLXV1II.  Fig.  1 :  smaller  fructified  frond  of  Dclcsscrin  cnissi- 
fofia  Rupr.,  J-. — Fig.  2:  leaf  with  slenderer  veins,  }.  —  Fig.  3:  leaves 
proliferating  from  veins  on  both  surfaces,  \. — Fig.  4:  young  leaf. — Fig. 
5 :  surface-view  of  fig.  4,  showing  the  apex  of  midrib,  a,  and  that  of 
veins,  h,  />,  3!>0-. — -Fig.  6  :  cross-section  of  a  young  leaf  through  a  vein  (al- 
coholic specimen),  2j°. — Fig.  7:  cross-section  of  a  thinner  lamina,  a^°.— 
Fig.  8:  cross-section  of  a  thicker  lamina,  -;[Q.— Fig.  9:  cross-section  of  a 
thicker  midrib,  \s  .  — Fig.  10:  portion  of  fig.  9,  (alcoholic),  •'•'?  —Fig. 
11  :  portion  of  tangential  section  of  intercostal  membrane,  showing  cells 
of  the  middle  layer  and  rhizoids,  1  J  -\-Fig.  12  :  cystocarps,  }.— Fig.  13-14  : 
young  cystocarps,  f.  "/'•  resP-~Fig.  15:  cystocarp  formed  on  intercostal 
portion,  y. — Fig.  16  :  vertical  section  of  a  cystocarp,  -^  . 
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Cladophoropsis  fascicula,tus(Kjellm.)B6rg.  Xtfcfol/  Fig.  1-7. 
Ulva  pertusa  Kjellm.    &  i>*  $>  %  5     Fig.  8. 
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Ulva    pertusa   Kjellm. 
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Cladophoropsis  fasoiculatus  (Kjellm.) 

Norn.  Jap.  :     Midnrige, 

PI.  CLXIV,  Fig.  1-7. 

Cladofrhoroftsis  fasciculafas  (Kjellm.)  Bbrg.  Contr.  a  la  Connais.  du  Genre 
Siphonocladus  Schmitz,  1905,  p.  288. — Sitthonocladus fasciculatus  Kjellm. 
Mar.  Chlorophy.  fran  Japan,  1897,  p.  36,  tab.  7,  fig.  10-17.— Cl<idofiltorot)sis 
coriucea  Yendo,  Nov.  Alg.  Jap.  Decas  Mil,  no.  1  (Bot.  Mag".  Tokyo.  Vol. 
XXXIV,  1920,  n.  397,  p.  1.) 

/•  rfiinh  filiform  caespitose,  forming"  puIvinato-gMobose  or  vaguely 
expanded  mass,  2-3  cm.  high,  composed  of  densely  compacted  erect 
filaments.  Filaments  profusely  branching  in  sympodial  succession  or 
arising  subfasciculately,  having  branches  and  branchlets  standing  in  alter- 
nate, opposite  or  often  subsecund  manner.  They  are  very  patent  and 
more  or  less  curved,  and  upper  ramuli  which  are  mostly  longer  than  the 
lower  ones  often  emit  root  fibres  by  which  filaments  are  kept  together  ; 
septa  are  here  and  there  seen  in  upper  ramuli,  but  not  at  the  place 
where  branches  arise.  Wall  of  filaments  10-20  //  thick  (sometimes  30  /')  in 
thicker  portion  of  frond,  but  in  thinner  ones,  3-14  //.  Diameter  of  fila- 
ments measures  125-350  «.  Substance  rigid  when  fresh,  in  drying  coarse 
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to  touch,  and  the  plant  does  not    adhere    to    paper,  but    in   reimmersing 
in  the  water  filaments  become  very  soft.     Colour  bluish-green. 

Hub.  :     On  rocks  near  high  tide.   Hyuga,  Hizen,  Tosa,   Boshyu. 

In  identifying  my  plant  for  Kjellman's  SiflhoHodadus  fascicttllits  I  have 
not  seen  the  authentic  specimen,  but  from  the  illustrations  and  descriptions 
given  by  him  I  think  I  am  justified  in  doing  so.  The  locality,  Yokohama, 
where  he  obtained  his  material  is  very  near  to  Boshyu  where  our  mateml 
was  collected.  Prof.  Yendo  recently  described  a  new  species,  Cl.  coriucca, 
which  he  remarks  as  easily  distinguishable  from  other  related  species  by 
Uie  thickness  of  the  wall  (he  measures  10-40  ,«)•  His  specimens  were 
collected  at  Provs.  Boshyu  and  Saga  ni,  Goto  Island,  etc.  I  also  collected 
the  material  from  the  similar  loca  ';ies  mentioned  by  him,  and  though 
I  have  not  seen  his  specimen,  ]  have  in  my  herbarium  one  col- 
lected by  him  at  Boshyu  in  early  'Hate.  On  examining  my  material 
which  has  been  formerly  collected  by  him  at  Boshyu,  some  have  thick 
wall  measuring  33  /'.,  but  the  thickness  is  not  uniform  all  over  the  frond 

» 

10-20  being  more  common,  and  thicker  part  is  limited  to  the  lower  older 
portion  or  root-like  filaments ;  and  the  most  part  of  the  filaments  whose 
basal  portion  has  thick  wall  remain  thin.  I  have  measured  the  thickness 
of  4.6-14  />•  in  the  material  from  southern  parts  as  Hyuga  and  Tosa 
(equally  warm  places  as  Goto  Island) ;  in  the  warmer  part  thin-walled 
frond  seems  to  be  more  common.  Provs.  Boshyu  and  Sagami  (including 
Yokohama)  are  most  provably  the  northernmost  limit  of  the  distribution 
of  this  plant. 

PI.  CLXIX,  Fig.  1-7.  Fig.  1:  portion  of  the  expanded  mass  of 
Cladophoropsis  .faxcicnlalHS  (Kjellm.)  Borg.  from  Hyuga  in  nat.  state  and 
size.— Fig.  2  :  frond  (from  Boshyu)  isolated,  }. — Fig.  3 :  frond  (from  Hyuga) 
isolated,}.;  r,  root. — Fig.  4:  lower  rooting  filaments  (from  Hyuga), 
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2a2  . -Fig.  5:  basal  filament  (from  Boshyu),  \r-  .—  Fig.  6:  portion  of 
frond  (from  Hyuga),  ca.  ™  .—F\&.  7:  the  same,  ^:  thickness  of  filaments 
measures  320-350  ft  and  260  /<  at  base  ;  ;-,  root. 


Cladophoropsis  Borgesen  1905. 
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Cladophoropsis  fasciculatus  (Kjellm.)  B0r£. 
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^  33  ,«  /  /$  -9-  r  A  T;  /  r  9  ,  $  u  K  .£  jjfc  ;  *  j]£  ..  :jt  ;•;*  /  sfi  ^ 
4*  ^  -  f&  y  \-  -;\  ->  =-  ft.  *  v  7  10-20  •'.  ;  j',f  y  /  i'fc  it  i-  c/,  tift  / 
TfiBX^fti/fti**^*^  5  fifj  |',i  ^  -y  r  ii:  <it  y  -sr,  ^  -  $  -y. 
rfn  •>  f  ii  rfl  A  I-.  ft  (51  ^  i§  i-  HH  m  --  *^  /  -»:  ^  ^  ^;  ^-  *  m  &i- 

9  )  '  *I  *  Ifi  ^  '  W  *;t  -         -  IK  '  /V-  •"•  ^.''-14  ,»  7  31-  i-   •;  ; 


«W  X  *9  ^  ^  in  *  >^  13  7  -  ^  M  '-fe  ^  #  '/if  J-.  iti  ^t  HIS  /  *  '  *  /" 

-<    v'. 

tg  CLXIX  P  K,  1-7  pi,     1  :  Cladophoropsis  fasciculatus  (Kjellm.).  f> 

i'   o  If,  Bbra.  /  Jg  111  /  -  n.  a  ^A'.-2  :  Jf)  ^  ;I  /  ^  W  |JS  ?  m&  * 

*  »   *   /  ,  .]-3  :   SI  fa  j^  /    *   /  ,  i  ;  r,   fK.  -4  :   []  |nj  &  /  *fi  :^,   ^  .- 

5  :  M  JIH  jir  /  fit:  /  -  $,   ^-.-6  :  H  |M  ^  ^  flft  ^   -  if|5,  ^J   1,°  --7  :  Iill_t. 

V  :  ».  ^  >!<  ^  -"  320-350  //  ---   ->  r  %  ^  -  260  /«  r   •»  ;  /-  :  «. 


Ulva  pertusa  Kjellm. 

Noin.  Jap.  :     Ana-aosa  or  wo.sv/. 
PL.  CLXIX,  Fig.  8 ;  PI.  CLXX. 

Ifh'a  fcrtusii  Kjel!m.  Mar.  Chlorophy.  fr.  Japan  1897,  p.  4,  tab.  1, 
fig.  1-5,  tab.  3,  fig.  1-8.  For  synonyms  vid  Kjellm.  I.e. 

Frond  solitary  or  a  few  tufted  rising  from  a  callous  disc,  10-30  cm. 
high  or  more,  almost  stemless,  lower  portion  very  thick  measuring  472  ,». 
just  above  the  holdfast  (Fig.  15)  where  the  surface  is  concentrically 
wrinkled,  soon  becoming  thinner  above,  measuring  at  least  125  ft  in 
thickness,  subcoriaceous,  and  thin  meinbranaceous  at  margin,  40-50  ,". 
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thick.  Frond  is  very  variable  in  shape  being  oval,  elliptical,  sublanceo. 
late  or  suborbicular  etc.,  rarely  undivided,  usually  more  or  less  irregularly 
lobed  and  lacerated,  sometimes  folded  or  roughly  wrinkled,  undulated,  and 
entire  or  repando-dentate  at  margin;  surface  usually  perforated  by  larger 
or  smaller  roundish  or  irregularly  shaped  foramens  which  often  become 
confluent.  Cells  in  the  lower  portion  of  membrane  vertically  elongated 
in  long  prismatic  form,  2-3  times  high  as  broad  in  cross-section  with 
rather  thick  outer  wall ;  in  marginar  portion  cells  become  shorter  and 
subcubical,  being  almost  equally  high  as  broad  or  a  little  surpassing  it. 
When  fructified,  the  margin  of  frond  is  transformed  into  broadly  linear 
rim  of  olive-yellow  coloured  sori  ;  fertile  cells  are  a  little  higher  than 
adult  vegetative  cells  and  open  by  teat-like  pores.  Colour  when  young 
beautiful  yellowish-green,  when  adult  becoming  bluish-green  and  opaque. 
Substance  rather  rigid  when  fresh,  and  the  plant  does  not  adhere  to 
paper  in  drying. 

Hub. :  At  first  the  plant  grows  on  shells,  pebbles,  rocks,  twigs  etc. 
in  littoral  zone,  afterward  often  becoming  free  and  continues  to  grow 
even  in  that  state.  Very  common  along  both  coasts  of  this  country  as 
far  as  Kurile  Islands.  Chosen,  Taiwan  and  Ogasawarajima.  Swarmspores : 
late  in  spring. 

I  was  not  able  to  see  the  conjugation  of  the  two-ciliated  swarmspores 
of  this  plant  in  the  vicinity  of  the  Tokyo  Bay,  and  the  zoospores  with 
four  cilia  have  not  yet  been  observed. 

PI.  CLXIX,  Fig.  8:  fertile  frond  of  Ulva  pcrlitsu  Kjellm.;  x,  sori; 
nat.  state  and  size. 

PI.  CLXX  :  Fig.  1:  cross-section  of  frond  of  Ulva  /tci  tnsu  Kjellm.; 
<>ru'  cm.  above  the  base.  108,"  thick;  2j°.— Fig.  2-3:  cross-section 
of  marginal  portion,  50  and  46  ».  thick  respectively;  2:  r'j",  3: 
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^°  .—  Fig.  4:  surface  view  of  steiile  cells,  shown  in  fig.  2,  ^.— Fi.J. 
5:  surface  view  ot  sterile  cells  near  fertile  portion,  showing  neuclei  and 
pyrenoids,  3:J°.— Fig.  6:  cells  containing  swarmspores,  :*^°. — Fig.  7: 
cross-section  of  fertile  portion  shown  in  fig.  6  ;  height  of  the  cell  61  ft, 
a*°. — Fig.  8:  fertile  frond  ;  s,  sori  ;  }. — Fig.  9:  cross-section  of  the  lower 
portion  of  frond,  124  /<  thick,  :1'I"'.  — Fig.  10:  surface  view  of  cells  shown 
in  fig.  9;  •<I!1K1. — Fig  11:  emptied  fertile  cells  with  openings.- -Fig.  12: 
cross-section  of  fertile  portion  ;  height  of  the  cell  in  one  side  48  //, 
rt-io — pj£  13 .  swarmspores,  SJ°. — -Fig.  14:  basal  portion  of  frond,  ca. 
10  , — Fig.  15:  vertical  section  of  stem  and  holdfast,  472  fi  thick  at  the 
upper  portion  of  the  section,  •-*  . 


Ulva  pertusa  Kjellm. 

ibtf&fcS^&fcS. 
^  CLXIX  m  JR,  8  ffl  ;  ^  CLXX  0  JR. 

ita  ~ n# «  x  ~  2-3  m  &  *,  &  %  M.  a  ?  a  ?  £  -^,  u  *  10-30 

cm.  ^^^&.±=-  m  *,  ft  K  M  ^  ftfc  * .  iKJ  ^  T  i$  '»  £  ^  J*  *  ->  ^ 
Ht  *  S5  ^  Ptt  ffi  *»  472  //.   /  J?:  ^  T  J  ,  ;H:  -^  /  ^  ffi  -  J  ®  K  ^  fti[  9 
^f  v,  ^  a   !>  ^  -^  ^  ±  IH5  ^  fW  ^  ^  "  - 1?-  "^  ^  ^*  ^  b  *  125  •"  f*  r 
9 .  ffi  fi*"  ^  ^  7  *£  jft  -  Jiff  *  ijg  iyj  ?  t  -y,  jr.  ^  ^  40-50  //.  ^  y.    |jft 
^  «  >  ?  I-R  xr  ^  -y  r  UP  ^,  fli  ffl  ft.  frt  M  It  JlJc,  m  IB  fi*  * '"  3F  r  J , 
i?ff  -v  /  '3?  =•  ^  ^  ^*  -y  ?  Q  *  r  v  \'  -t ,  ji  ViV  %&^ffl.  fl'J  -  ^  ^. 
B^  b  -y  ?  ^  f.  ?  t  ->  X  •"  Ul  ^  ^  ^  ii  *.&&  *  ->  ^  £  4>  &  ^ 
*  Ki  A  ^  ^  M  *  -  &  'ft  *  *  *  I?]  '  ffl  ^  ^  ^  ^^tt'i  ^^  &  JK 
^  ft  ?L  >»  t£  ^  fe Ufa  *fi  i£  *fr  ^-      flS  ^  T  ^  ^  «a  Jfe  ^  «E  -  fi  ^  IB 
tl-:JU£  *  J^?.*S  ^  2-3  iff  g  ^,^^1S-^-fcA'^^^^J¥  •>:  «fei& 
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CLXIX[iiJ!£,8  ft:   Ulvu  pertusa  Kjeilm., 


S5  CLXX  |g]  JR.     1  :  ,£  ^  *  fc  S  /  fig  ^  *  ^  a    J    1  cm.  _h  / 

^  li'i  Kr  ifu  -•  •>  ?,  I1/-  ^  108  //  r  ?  ,  3£°.—  2-3  :  j%  it  «C  ^  II  ftr  If, 
50,"   1-  46ft   I-    /j'/.  ^  r   ;>  ;  2:  (U;°  ;  3:   2f'.—  4:  ^  2  H  -  TI"; 
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61  //  r  ;> ,  aM._8  : 
if  iff,  124  «  15  -y,  3< 
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12: 
14: 


9  il  - 


;  J--9: 

*B  )M  ^ 


S  ^  >^  48  /.,  -"".-13  : 
Pft  ^  iS5  /  *f$  ^  M  * 


lH$-  472 

,  3,  5-7  : 
-        9-13: 


8,  14-15, 


PLCLXXI. 


sima.    Bory    -%  ~?  i*  <r>  ')     Fig.  1-5. 
Bang:  (Dillw)    Lyngb.     i   L   V  <r>  i)     Fis.  6-12. 
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Thorea  ramosissima  Bory. 

Nom.  hp. :     Cliisiiji-Hori. 
PL.  CLXXI,  Fig.  1-5. 

Thorea  ranfsissima  Bory  ;  Engl.  u.  Prantl,  Die  nat.-Pflanzenfam.  p.  324, 
rig.  198. -Kg.  Phyc.  gener.  p.  326,  t.  16,  f.  I  ;  Id.  Sp.  Alg.  p.  534  ;  Id.  Tab. 
Phyc.  VII,  t.  90,  f.  II.-  Moeb.  in  Ber.  d.  deutsch.  hot.  Ges.:  IX.  (1891).  p.  338, 
t.  XXII,  f.  7-14. — W.  Schmidle,  Unters.  ii.  Thorea  ramosissimn  Bory  (Hod- 
wigia  Band  XXXV,  1896)— De  Ton!  Syll.  Alg.  III.  p.  587,  IV,  p.  33. 

Fronds  filiform,  very  s  >ft,  slimy  and  flaccid,  abundantly  branched 
on  all  sides  in  twice  pinnate  manner  from  the  base,  with  longer  and 
shorter  branches  mixed,  250-300  />.  thick,  gradually  tapering  upward  and 
the  plant  attains  10-45  cm.  or  more  in  length.  Hair  measures  500-700  /< 
in  length,  and  56  ,«  in  thickness,  and  the  articulations  2-3  times  long  as 
broad  or  more  ;  the  thickness  of  fusiform  part  of  basal  portion  of  hair 
measures  about  11  ,«.  Colour  dark  violet.  Plant  closely  adheres  to  paper 
in  drying. 

Hab.  :  Freshwater  alga  growing  on  pebbles  in  quickly  running  rivulets. 
Prov.  Ohsumi  and  Ryukyu.  Dec. -March. 

PL.  CLXXI,  Fig.  1-5.  ig.  1 :  fronds  of  Thorea  ramosissima  Bory, 
\. — Fig.  2:  surface-view  of  fr>>.iJ  showing  the  hairs  spreading  out  by  the 
pressure  of  cover-glass,  and  monospores,  Jj3-.— Fig.  3 :  cross-section  of  a 
sterile  branch,  magd.— Fig.  4:  one  of  cortical  filaments  detached,  magd. 
—Fig.  5:  cortical  filament  showing  hairs,  monospores,  and  rhizoids,  ';y°. 


PL.  CLXXI  CLXXV,  March,   1921. 
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Thorea  Bory  1808. 
VT  C  0  !>  Jfc 

BANGIALES,  THOREACEAE.      5   L  H  0  b  tfc,  t,  t  &  0  b  ?h 
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Thorea  ramosissima  Bory. 

*>  t  t  co  i>. 
^  CLXXI  @  JR.  1-5  m. 

t  »  **  ft  *  «/  ? . «  >  ?  -I*  *  ft-  &  *  J .  &  SB  3  j  $  flj  ft  * 
W  -  &  ft  *  ft  v  !U  i/,  ti  -  &  *«  ift  ft  *.  >k  ^  250-300 ,«  ?•  y  , 
Ji  #  *  im  ^,  ffil  '  &  ?  '-  10-45  cm.  *  £  x.  ^  -  500-700  ft 


'  ±  *  -  ft  Ufiry.     a  -  lift  n&i-y,     flft  -  jjg  ~fjj  =  Hf  W  *. 
*  HU  :    ^  PS  ft*  f£  ft|5  |g  X'J  ^  /  |S  -fa  ( ji|  ft  Ji|  /  _t  Mt)  ^  /h  ?i  - 

^£  ^*.    +  n  ;i  3  y  H  ;i  -  s  /"  on  ?  ^  ^  b  ^  (  JM  ^  & ' ;  [PI  SE  EH 

t  b  ©  b^^cPS^Jlf^-fJjUf^iS  b  *. 

^  CLXXI  11  Ig?,  1-5  M-     1 :  Thorea  ramosissima  Bory,    t,  'f  IJ,  ©   f> , 

ft   b  monospores  b    7  7"r<  -^,  -1,3-. — 3  :  ^  f"    ^r  |^  /   fif?  if  jSf.  /Il5  3^- — 4  : 

tfr  fc!-    /    <A    /      _   •=»    Pil 
/5t  /s    x    w  x  '    //'I 

i4     I.     ^   -^-    TE      6 

1    ' 


monospores    h  tH  ^  |&   b    9  7j>  ^    ^^ 


Bangia  fusco-purpurea  (Dillw./  Lyng." 

Norn.  Jap :     Ushike-nori. 
PL,  CLXXi,  Fig.  6-12. 

Bangia  fusco-pitrpiirea  (Dillw. \  Lyngb.  Hydrophyt.  Dan.  p.  S3,  t. 
XXIV,  c  ;  Berthold,  Die  Bangiaceen  des  Golfes  von  Neapel,  1882,  f. 
12-14;  Kolderup-Rosenvinge  Mar.  Alg.  of  Denmark,  I,  p.  5ft. 


1)  Following  the  views  of  Koldcrup-Rosenvinge    and    most    of    the    marine  apologists 
I  put  the  plant  under  the  present  specific  name. 
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Fron  i.t  forming  dense,  expanded  tufts,  3-15  cm.  long.  d;irk  purplish 
brown  to  reddish-yellow  or  yellowish,  wi  h  more  or  less  vi  >let  or  blue-greenish 
iiunnce.  Filaments  very  soft  and  flaccid,  with  varnish-like  lustre 'when 
dried,  simple,  straight  or  crooked,  20-35  //  thick  in  sterile  portion,  con" 
sisting  of  single  row  of  cell?,  in  fructified  pjrtion  c)mpos;>d  of  many 
rows  or  almost  parenehymatically  disposed  ceils  (often  150  n  in  diam.) 
having  different  thickness  according  to  ages.  Articulations  \-\-\  times 
long  as  diam.,  mos:ly  half  times  long.  In  drying  the  plant  firmly  adheres 
to  paper. 

Huh. :     On  rocks,  stones,  woods  etc.  near  high  tide.     Very  common 
along  the  both  coasts  of  this    country. 

PI.  CLXXl,  Fig.  6-12.  Fig.  6:  fronds  of  fia/igia  Jttsco-ptirfrurea 
(Dillw.)  Lyngb.,  ]. — Fig.  7-10:  different  pan's  of  one  and  the  same 
filament, -9°  ;  7  :  basal  rooting  portion;  8:  sterile  portion  a  little  above 
the  base  ;  9  :  fertile  portion  more  above  than  in  the  ri.t  8  with  cells  radially 
divided  as  shown  in  fig.  12  ;  10:  uppermost  porti^p  with  fully  grown  car- 
pospores. — Fig.  11:  cross-section  of  filament  as  shov:n  in  rig.  8,  ;~. — fig  . 
12:  cross-section  of  filament  with  cells  radially  diviJed  as  shown  in  fig- 
9.  3^.  (The  printed  colour  of  Rua^'ia  is  much  different  from  the 
noimal,  I  hough  in  some  individuals  dark  violet  color  is  sometimes  ob 
cerved.) 


Bangia  Lyngbye  1819. 
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BANGIACEAE,  2ANGIALES.      T    L  ^   i;  JJj.  '-   L  It  0  b  f|. 

,  r  iiu  *  m  m*  /*-  &  t$  *i.i m  -  ?  ia  ^ 


_t  ij  - 


ft 


I/J 


W  f,  US'  T  *5  '  fill  llii  «  I 
U1  ->  r  T  *'  -  1'!'  f,  lib  «* 


—   (9   — 

.  II*  t-   *  r  -  ^  ili  U']  '    '>  f  w.  X  -   !-. 

3il|  '  flnjjfc}  -  •>  r  ;R:  ft  /I;  fi'j  #  &=-\k7 

l  ti  -t  -V-'A-  fin  *  IBS  £  /  #$  ?  fifl  jlti  UK  •!•  - 

9  ?  IKS  ^  T  flR  ?  •>  ^  ±  *  *!  ^  ill  "  ^~ 

-  m  M  -  l^  ["1  IK'i  ^  ^  Bn  -  ifi  fO  ^  ^» 


*ft  ffc  -t  A  $  ---  'I-  ^  ^  ii\\  ? 

ffi  ^34  -"  —  ItJ  (ifjfi  -  U  P7!) 

-f  A-.       «£  4j|  /  dl-.  'H(  *1H  B6J 

-fSclPl^VfiS-n  m  ft  22 

.      3-  flft  -y  *  A  BP  fin  jjfe  f  )]/;  , 

r  ft  *  8  flg  fiQ  BM  a   !'  j&  ^  ; 


'!'  -•&  -  a*  ^  fiX  -  ¥  -  'I'  >6  fflS 

iff  r|-  -  ^  ^.-         -  r^  fin  flti 

-   ?  |R|  tt  ^  monosporangium 


-  ^  *.     B.  fusco-purpuren 


.  flU  -  ifC  «?•  -  ^  &  a  Jjfei  *   ?  ^  & 
)  -  '*  ://  W  -  ^  0  n  iw  ^>  4S 

*     dfe  Jfi  fin  M  -  I*J  <*  X  -« 

^  ti-  IKJ  ^R  -  •  *  ft  J  . 

®:  '  pT«  ii  r  ^  ?  n*  '  fi  i 

x  i^i  '^  {'H  -   -y  ^'  B-  atropur- 


Bangia  fusco-pnrpurea-  (Dillw.)  Lyngb. 
5  L  ^  CD  b  . 

BCLXXI  @J!i;,  6-J2H. 
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Erythropiiyllum  Gmelini  (Grun.)  Yendo. 
Nom.-Jap, :     Yczo-losakii. 

PL.  CLXXII. 
Erythrofshyllum    (Inidini    fGrun.)    Yendo,    Bot.    Mag.    Tokyo.    Vol. 

XXiX,    n.    34),    1915,    p.    2,50,    tig.    l-Z.—Cullyiwnia  Gmeiini   Grunow; 
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K  Okam.  del 


Erythrophyllum     Gmelini    (Grun.)    Yendo 
A    -F   i     $    ^ 
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Setch.  and  Gardn.  Alg.  of  N.  W.  Amer.  p.  3Q7.--Fucus  f>alinclla,  Gmelin, 
Hist.  Fucorum,  Taf.  XXIII. 

* 

Fronds  membranaceous,  irregularly  parted  into  di-polychotomous  or 
subpalmately  lobed  blades,  which  again  may  become  lacerated  into  ir 
regularly  shaped  minor  segments  ending  in  blunt  apices,  with  entire  or 
minutely  spinulated  and  undulato-sinuated  margins.  The  basal  part  of  a 
blade  often  becomes  more  or  less  thickened  as  if  provided  with  evanescent 
midrib,  but  no  sort  of  rib  or  vein  is  fo  bs  founj,  and,  by  gradually 
wasting  away  of  the  membr;ine  in  the  lower  portion  of  frond  the  plant 
often  appeares  to  have  more  or  less  elongated  ancipito-compressed  stem 
which  often  measures  3-10  cm.  in  length.  Thus  the  frond  is  sometimes 
irregularly  lobed  simple  leaf,  sometimes  provided  with  branches,  each 
of  which  terminates  with  an  irregularly  clefted  or  longitudinally  splitted 

blades  having  fan-shaped,  cordale  or  reniform  outline,  and  they  arc  spread 

• 

'n  one  plane  with  some  lobes  overlapping  to  each  other.  Frond  consists 
of  3  layers ;  epidermal,  cortical  and  medullary.  The  epidermal  layer 
consists  of  a  single  layer  of  vertically  arranged  small  cells  ;  corticaU 
of  a  few  layers  of  almost  globular  cells.  The  medullary  layer  which 
forms  the  main  portion  of  the  thickness  of  frond  consists  of  large  and 
elongated  elliptical  ceils,  accompanied  by  subglobulur  ones,  which  are 
longitudinally  arranged  in  rather  loose  aggregation  without  any  definite 
order,  as  if  composed  of  anastomosing  hyphal  cells.  A  peculiarity  in 
the  structure  of  the  present  plant  is  the  presence  of  a  yellowish  homo- 
genous hyaline  substance  in  some  of  the  medullary  cells  ;  those 
containing  it  are  more  elongated  than  the  others,  in  most  c:;r-es 
having  rod-like  or  fusiform  shape  of  irregular  outline,  and  have  no 
definite  position.  Colour  of  the  peculiar  contents  is  mostly  yellowish, 
but  sometimes  milkv  or  colourles;.  Fruits  unknown.  Colour  purplish- 


—   92   — 
red.     Substance  membranaceous  and  the  plant  adhered  to  paper  in  drying. 

Hub. :  Often  washed  ashore;  common  along  the  east  coast  of  Hok- 
kaido, Kurile. 

PI.  CLXXII.  Fig.  1-2  :  two  different  fronds  of  Erythrophyllntn  Gmelini 
(Grun.)  Yendo,  \. — Fig.  3:  outline  of  cross-section  of  the  lower  thickened 
portion  of  frond,  f.—  Fig.  4:  almost  half  of  a  cross  section  of  blade  cut 
through  the  upper  portion  of  midrib-like  thickening,  to  show  that  the  cells 
are  filamentous  and  dense,  -"[-• — Fig.  5:  cross-section  of  the  upper  portion 
of  blade,  iy5. — Fig.  6  :  content  of  so-called  peculiar  cell,  partly  granular, 
partly  homogenous  and  hyaline,  ]-J-s. — Fig.  7:  longitudinal  section  of  a 
younger  and  thinner  blade  showing  (hat  cells  ore  shorter  or  oblong  than  in 
the  oldi.-r  portion,  1J5. — Fig.  8:  portion  of  longitudinal  section  of  blade 
showing  the  connection  of  the  peculiar  cell  (illustrated  in  deeper  colour) 
with  cortical  c-'lls,  . 


Erytkrophyllurn  J.  Agardh  1872. 
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T-  -  E.   delesserioides  J.  Ag.     b  5";  -^  ;f  —  jfij}  T  >v 
~.  f'R  *'§£=•  **  r  ft  -y  ^  Dumontiaceae(Dilsea 
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*&  ?,  &  *  $  ^  x  -  m  m  ^ 

y  7  -OL  '  fiiS:  *  #  ^3  l-  t 
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fgCLXXII  H)!S.     1-2:  Erythrophyllum  Gmelini  (Grun.)  Yendo, 
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Scinaia  Cottonii  Setch. 

Norn.  Jap, :     Hira-fusanori. 
PL  CLXXIII,  Fig.  1-7. 

5«wfl/fl  Cottonii  Setcheli,  The  Scinaia  Assemblage,  1914,  p.  103,  PI. 
II,  fig.  24. — Scinnid  compl&nata  Cotton,  in  Kcw  Bulletin,  no.  1,  p.  260, 
1907  (as  to  Japanese  plant  only). 

Plant  solitary  or  a  few  tufted,  rising  from  a  small  scutate  disc,  pur- 
plish-red, 9-12  cm.  high  or  more,  5-7  times  dicliotomous, "abruptly  taptring 


04  / 


PL.  CLXXIII. 


Scinaia   Cottonii   Setch. 
Tylotus  lichenoides   Okam. 


Fig.  1-7. 
Fig.  8-15. 
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below  to  a  short  cylindrical  stem,  with  a  little  or  widely  patent,  more  or 
less    acute    axils.      Branches    slightly    attenuated    bjlow,    compressed,    not 
evenly  flat  bu'  transversely    wrinkled    in    short    distances    making  slightly 
wavy  elevations  like  ridges,    which  are  sometimes    somewhat    reticulated  ; 
not  constricted  anywhere,  and  thickened  on  both  margins,  3-10  mm.  broad; 
axial  filaments  not  visible  ;    apox  bifid.     Epidermis  consists  of  a  layer  of 
large,  colourless  cells  which  are  rectangular-oblong,  27-30  by  40-46  //  with 
tops  slightly  arched  ;    hypodermal  layer  consists  of  rather  loosely  packed 
coloured  globular  cells.     Cyst-jCiu-fis  scattered,  with  some  tendency  toward 
ihtramarginal    aggregation,     depresso-globular,     immersed    in    the    frond, 
sligblly  prominent  with  an  opening    above;    neucleus    surrounded  by  the 
tissue  of  parenchymatic  cells  which  are  in  connection  with  inner  filaments 
of    frond;    spore-filaments    densely    packed    whose    terminal    articulations 
mature    to    spores.       Colour   beautiful   purplish-red.       Substance   succulent, 
membranaceous  when  dried  and  firmly  adheres  to  paper  in  drying. 
Hab. :     In  deeper  waters.     Sa;!ami.  Boshyu,   Enoura  (Saida) 
The  transverse  wrinkles  are  very  peculiar  to  the  present  plant  which 
most  probably  should  have  escaped  keen  eyes  of  Cotton   and  Setchell  as 
they  become  often  hardly  visible  in  preparing  for  herbarium-specimens.     Sc. 
latifrons  Howe  (Phyc.  Stud,  V,  Some  Mar.  Alg.  of  Low.  Calif.   Mexico, 
1911,  p.  500,  Text-fig.   1,   pi,  23)  I  think,    most    probably    should    be  the 
same    as    the    present    plant ;    for,    transverse    wrinkles    are  visible  in   Ins 
illustrations  (I.e.   p.  501  text-fig.  1   and  better,  PI.  28).     They  should    not 
be  mere  wrinkles  resulting  from  the  process  of  drying,  but  elevated   ridges 
in  fresh  state  as  the  surface  of  frond   in    our   herbarium-specimens    shows 
the  similar    appearence    as  it    is    r.cen    in    his    illustrations.     Cotton  (Kew 
Bull.,  no.  7,  p.  260,  1907)    ideniili-.-s    the  present  plan!  with  his  Sc.  com- 
which  he  raised  to  the  specific  rank  from  a  form  of  Sc.  furcellatu 
1)  This  specimen  I  have  seen  through  the  kindness  of  Mr.  Narita. 
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Biv.,  but  I  can  not  agree  with  him  ;  for.  in  the  note  in  Pliyc.  Bor.  Amer. 
no.  836,  he  states  that  "  the  frond  is  flattened  throughout,  even  when  quite 
fresh  "  and  does  not  mention  the  '  presence  of  transverse  wrinkles  in  its 
fresh  state.  I  was  very  strongly  inclined  to  name  the  present  plant  as 
Sc.  latijrotis  Howe  and  put  Sc.  Cottonii  Setch.  as  its  synonym,  but  as  I 
have  not  seen  any  reliable  specimen  of  Sc.  latifruns  I  refrained,  for  the 
present,  from  doing  so. 

PI.  CLXXIII,  Fig.  1-7.  Fig.  1 :  cystocarpic  frond  of  Scinaia  Cotlonii 
Setch.  from  fresh  material,  \. — Fig.  2 :  cortical  portion  of  frond,  ^Mp. — 
Fig.  3 :  longitudinal  section  of  branch  showing  ridge-like  wrinkles  ;  two 
cystocarps  are  seen  hi  the  section  ;  the  ends  marked  with  x  are  to  be  con- 
tinued to  each  other;  a,  a,  indicate  the  same  sides  of  frond,  f. — Fig.  4: 
cross-section  of  a  branch  showing  the  thickness.  %.—  Fig.  5:  vertical  section 
of  a  cystocarp,  -^-. — Fig.  6  :  tissue  sourrounding  the  neucleus,  magd. — Fig 
/  :  spore-filaments,  2'p.— (All  the  figures  except  5  and  7  were  prepared  from 
fresh  materials ;  5  and  7  from  dried  ones). 


Scinaia  Cottonii  Setch. 
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ill  ?  )!i!  ft*  •*   '"  3     b    r    !>   ;  ft  -  M   l/   /  #15  2>  ^    .-£    ^    f    ix  ^    a    h 
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^  M  ft  f  IP  ^  -  S  ^  -"•"  ^  ?  •  Sc.  latifrons  Howe  (Phyc.  Stud.  V, 
Some  Mar.  Alg.  of  Low.  Calif.,  1911,  p.  500,  text-fig.  1,  and  pi.  28)  -  -f 
M1  ^  j'S  >K  fill  ^  I'  fcl  —  ,  ^  5  y  A"<  *  7  -^'  h  S,  '111  ^  ;  IP]  1-  t  vx  ^,» 
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I-  fS]  t^  ^  ^  dF  ^  M  V  •>*  i~  V  .  Cotton  JA-  >^  %  1-  Sc.  furcellata  Biv.  f. 
complanata  h  -t  7  ^  #  s*  =t  /  7  Sc.  complanata  Cotton  b  ^  ^  ;v  f  "It  b 
t  -y  *  lift  ^  9  Jit  Jfifi  t  ?  b  if  /£  -fc  ?  (Kew  Bull.,  n.  1,  p,  260,  1907);  $ 
u  b*  -t  5'  --.  JJ;  /  fi  -  JJ  [Vi]  ^  /v  fig  ->•>  -X';  {i'J  b  •}-  v  ;t  1\:  Phyc.  Bor. 


Amer.  no.  836  7  J-M 
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v  .      Jib  ^*-'tftW^''*f^-    a  MS  SJ  ^  ^  ^F    S  •>  *  /"  *  ^r 
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t3  CLXXIII  il  JK,  1-7  [f.]].     I  :  Scinnia  Cottonii  Set.,  0-   &  A  3  0  b  ,  ' 
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Tylotus  lichenoides  Okam.  Sp.  nov. 

Norn.  Jap. :     Nami-iwatake. 

PL.  CLXXIII,  Fig.  8-15. 

Frond  repent,  attached  to  the  substratum  by  emitting  papill  >se  or  short 
(3-4  mm.  long),  cylindrical  rliizoidal  processes  from  the  under-surface,  sub- 
coriaceo-membranaceous,  irregularly  Iob;d  ^?ith  di-polychotomous,  often 
slightly  imbricated  lobes  which  end  in  roundish  apices  with  undulato-sinuose 
nuii'gins.  Cystocarfrs  prominent,  sessile,  mostly  along  margins  oi  lobes, 
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globular,   depresso-umbilicate,    perfused    above.       Tctrasfiores    very    small, 

forming  ova!  or  insularly  roundish,  flat,  wart-like  nemathecia  which  arc 
scattered  over  the  upper  surface  of  frond.  Colour  dark  red,  becoming 
almost  black  in  dtying.  Substance  coriaceo-membranaceous.  tenaceous,  be- 
coming hard  in  drying  and  the  frond  does  not  adhere  to  paper. 

Of  Tylottts,  only  one  species,  T.  pbltisatits  J.  Ag.,  is  hitherto-known, 
of  which  Prof.  Yendo  remarks  that  there  are  two  forms  in  Harvey's  type 
specimens  (Notes  on.AJg.  new  to  Jap.  Ill,  Bot.  Mag.  Tokyo,  Vol.  XXIX, 
no.  343,  p.  110,  1915).  "  One  is  subdichotomously  laciniated  with  the 
breadth  of  segments  nearly  equal  for  the  wii  >le  length,"  as  is  well  known 
in  Phyc.  Austr.  PI.  210.  "  Other  is  irregularly  laciniated  at  the  base, 
palmately  lobed  above  with  the  segments  broad  arid  imbricated  with  the 
neighbouring  ones.  On  the  under-surface  of  the  basal  segments  there  are 
many  papillose  rhizoidal  processes. —  "Yendo  I.e.  With  this,  our  specimens 
:^cin  to  resemble  in  some  measures,  as  Prof.  Yendo  remarks,  but  he  does 
not  mention  whether  it  is  entirely  erect  or  partly  decumbent  or  wholly 
repent.  I  do  not  know  whether  our  plant  is  same  with  this  second  form 
of  Harvey  or  not,  but  the  present  plant  seems  decidedly  to  differ  from 
the  first  form  on  which  T.  ohlitsatus  is  established,  by  havinv,  wholly 
repenting  habit  and  rhizoidal  processes.  Based  on  these  grounds  I  take 
the  present  plant  as  a  new  species. 

PI.  CLXXIII,  tig.  8-15:  Fig.  8  :  two  different  forms  of  cystocarpic 
fronds  of  Tylutns  Kchenoldes  Okam. ;  one  is  seen  with  rhizoidal  processes. 
T.— Fig.  9  :  portion  of  a  nemathecium,  5|°.— Fig.  10  :  one  of  slit-like 
spaces  of  the  cystoc;irp  with  spores  atlachad  to  the  wall  of  the  cavity, 
?-^.— Fig.  11:  portion  of  frond  bearing  nemathecia,  f. -Fig.  12  :  cortical 
and  subcorlical  lavers  of  sterile  portion  of  frond,  --p. -Fig.  13:  vertical 
section  of  a  cystoc.irp,  -^-l.— Fig.  14  :  portion  of  a  papilla-form  elevation 
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c.v-mected  with  the  inner  wnll  of  pericarp  with  spore-filaments,  3^°,  —  Fig.  15: 
spore-filaments,   highly   rru^.d. 

Tylotus  J.  Ag.  1876. 

£  A  ^  ii  f:  itjgg. 
GRACILARIEAE,  SPAEROCOCCACEAE. 
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^  -  •  ^  *ft  «'J  ^  ^*'  *  S  a  ^  in  *  £  lift  ?  3t  B3  *  €  ^  ;  BB  -v  ?  jS 
)lti  H  -  at  fifl  IS  ^  St  3  J&«fc'M*ft*#*fc-t  ^  SJ  S|i  -t  «<  II  b 

t  ^  r  aj  r  K  rfl  «i  -   -  ipa  (f#  m  ii  f-  v  A-  ?)  ^  ^^  M  -T-  ?  v  &  *. 

$.3$.  *A  —  If!  Australia  /  $%  =•  j$.  ?•  jv  T.  obtusatus  J.  Ag.  T  /v  7  £n 
.^  y    j  ----  j£  ;  %^  tylos  (j|g  /  ft  *  )  3    V   j£  ^. 

Tylotus  lichenoides  Okam.    f?  f'Tf. 

?;  ^  i>  li  f:  it    ISO  WW- 
|||G.IfXXXIII-mK.9rl5  p. 

fift  -  ^  E\  ->,  ?L  Pffi  ^  73  3?  fe  *    (3-4   mm.)  ffl  ft  ^  /  %  &  7  flg 
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^JB^ffi^^lt*  R  -  ?'1f,  T.  obtusatus  (Sond.j  J.  Ag.  7  ^U  ^  / 
5  .  Jib  ffi  ^  -  m  7Jt  S  ft  -  Harvey  y  |jj  jjg  £f  ,fta  H  M  T  A'  =»  b  7 

Ifir  <  J  (ffi  ^  ^  m  m  |{S  XXIX  s,  343  M  1  10  H);  EU  ^  :  "  -  -  &  fa  ft 
\  '  m  -  '  4@  '  ^  >}-  ?  ^'.  ^  A-  us  ^  JUc  -  #  ^  t  /^  fig  ^  y  -t  /  "  b 
"  ^  -  -  g  «5  *  **  7^  ifi  H'J  -  iK  f,  ±  tin  -  ^  ^  -  ^  ®L  -^  frfls  - 
*S  flf  ^  vfmfe-trfafrjy).  7  fti  ffr  S  -y  f$  /  ^  ii>  /  •£  jfij  3 
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S5MH\  -v  7  ^_t  -y  $V  ^^  ^r^^t^  ^/^*-  §&  -t  ^'.       X^>» 
I-Iurvey  /  $&  II  /  ^  JR  ^   -t  y    b  #.  f  it  %   b  [P]  —  T-  /^  -V  &  -V  7  £[) 
5>  -t'   ^  K  *  35  |g  -  ^  JK  y   *  y  gn  ^  T.  obtusalus  '  \&  7  $t  %  *   7 
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'  in  *  5?  ®  ?  #  ^  /^  *  '  b  >^  fJ3  -  H  i-  >y  *  s  T  y  b  Mi  ^  -*. 
J*  ffi  *  **  ?  ^  -  ^ffi  %  ^  ff  fit  b  ^. 

£|  CLXXIII  i)  JS.  8-15  H.  8  :  Tylotus  lichenoides  Okam..  ^  ^  ^ 
U  /Z  It,  /  ^  *  ?  ft  *  r  —  f.l  fffi  -  v  7^  -  -  -»  *R  /  *!  *  ^  jig  ^  !« 
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TJf.*-^— 1?:®*  '  IB  8Tr  IS, -Y-— 14 : 
It  jg  *  '"  it  '  --  ffi  *  *  ?  *  jft  '  ft  Hd" 
**  ^  tti  ^  E,  ^.-15:  figjifi^,  S  A:. 


Rhabdonia  robusta  J.  Ag. 

N'om.  Jap.  :     Mirin. 

PL.  CLXXIV. 

Rabdonia  robttsta  J.  Ag.  Sp.  Alg.  II.  p.  355  ;  Yendo,  Notes  on  Alg.  new 
to  Jnp.  II,  p.  273  (Bot.  Mag.  Tokyo,  Vol.  XXVIII.  1914,  no.  333).— Soli- 
cria  aastralis  Hnrv.  Phyc.  Austr.  pi.  149. 

Fronds  solitary  or  a  few  tufted  rising  from  a  small  scutate  disc,  at- 
tenuating below  into  a  short  cylindrical  stem,  sooa  dilating  above  to 
broadly  linear  tereti-compressed  main  branches,  25-35  cm.  long,  3-15  mm 
broad,  2-3  times  thickly  branched  in  an  alternate  manner.  Branches 
cylindrical  when  young,  inflato-tubulose,  very  much  succulent  and  gelatinous 
in  the  fresh  state,  soon  compressed  above,  ending  in  blunt  or  pointed  apices, 
and  vaguly  narrowed  here  and  there,  with  the  bases  of  branchlets  abruptly 
very  much  constricted,  S3  that  all  the  segments  droop  down  38  the  plant 
is  brought  up  above  the  water.  Gystocarfis  immersed  or  little  prominent, 
dispersed  in  the  les:er  sorts  of  branches.  Colour  reddish  or  yellowish 
purple,  accorJing  to  the  age  of  plant.  S'tbsUrr:e  gelatino.;o-membranaceous, 
vc-ry  succulent,  and  firmly  ndh'.'rcs  to  paper  in  drying. 

II<;b.i     In  deeper  waters ;  the  Sagami  Bay,  Goto-Islands,  Prov.  Kishyu 
:i-v1   Bosyu. 


PL.  CLXXIV. 


Rh.abd.onia     rotusta     J.    Ag. 
?*•    D     A, 
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I  have  not  been  able  to  determine  the  plant  in  question  only  by  con- 
sulting thj  literature  menti  >ned  above;  f  >r,  it  seems  to  me  much  to 
differ  in  several  points  with  the  present  species.  But  I  followed  Prof. 
Yendo  who  identified  this  plant  to  the  present  species  after  cnrefull 
studies  of  several  relateJ  specimens  kept  in  the  herbaria  of  different 
countries. 

PL.  CLXXIV.  Fig.  1 :  upper  portion  of  cystocarpic  frond  of  Rluih.lo- 
nia  robusta,  J.  Ag.,  }.— Fig.  2:  lower  portion  of  frond,  }. — Fig.  3: 
cross-section  of  a  smaller  branch,  11'-'-.  — Fi.4.  4  :  portion  of  cross-section  of 
branch  showing  the  cortical  structure,  -£°.--Fig.  f> :  portion  of  inner  fila- 
ments in  the  cross-section  of  branch,  -^". — Fig.  6:  inner  filaments  in  a 
longitudinal  section  of  branch,  -^  . — Fig.  7:  tetrnsporangin,  ?'^. —  Pig.  8: 
vertical  section  of  cystocarp,  magd. — Fig.  9  :  smaller  clusters  of  spore- 
filaments  ;  c,  central  cell.  ^Mp.— Fig.  10:  spore-filaments,  magd. 
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K.Okam.  del 


Ca-ulerpa  scalpeliformis  (R.Br)  Ag.var.    denticulata.    (Decsn.) Weber. 
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Oaulerpa  scalpslliformis  (R.  Brown)  Ag. 
var.  denticulata  (Decsn.)  Weber. 

Mom,  Jap, ;    Kiiroki-dziita. 

PL.  CLXXV. 

Weber,  Mongr.  des  Caulerpa  p.  47  ;  Svedelius,  Ecol.  and  System. 
Stud,  of  the  Ceylon  Species  of  Caulerpa,  p.  109,  1906  ;  Reinke,  Uber 
GauJerpa  1899,  p.  13,  f.  14-15. 

Fronds  broadly  lanceolato-linear,  simple,  with  alternate  or  opposite 
lobes,  some  of  which  are  very  slightly  curved  upward,  mostly  straight, 
little  attenuated  toward  apical  portions  where  minute  teeth  are  clearly 
seen.  Branches  are  proliferated  from  the  both  surfaces.  Leaves  attain 
10-15  cm.  in  height. 

Hub.  :  The  present  plant  is,  so  far  as  is  known  in  this  country,  to 
grow  in  the  shallow  waters  in  Prov.  Oki,  an  island  in  the  Japan  Sea. 

PL.  CLXXV11.  Fig.  1 :  frond  of  Caulerpa  scalfielliformis  (R.  Br.)  Ag. 
var.  denticulata  (Decsn.)  Weber,  }.— Fig.  2:  marginal  teeth,  -^-.— Fig.  3: 
one  of  the  teeth,  -^-. 

Caulerpa  scalpelliformis  (R.  Brown.)  Ag. 
var.   denticulata  (Decsn.)  Weber.      <   h  &  ^  1t     [$  /N"  ft?. 

m  CLXXV  m  JK. 

. m ri>c 0 n-  ?  ft  *, & 


1)  f  T  si  :!;;/, J:i:'H,,s  on  PI.  CLXXV  read  scalin-lliformis. 
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Halymenia    ddlatata    Zanard 


PL.CLXXVI1. 


Sarcodia   Monta.gneanaJ.Ag.     fell-?  \t<r>  0.  Fi 
Halymenia   dilatata  Zanard.  .V\xV\0  <"5    Fig. 
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Halymenia  dilatata  Zanard. 

Norn,  Jap, ;     Fii-iri-sttsa. 
PL.  CLXXVI;  PL.  CLXXVII,  Fig.  3-4. 

Halymenia  dilatata  Zanard.  Plant.  Mar.  Ruhr.  enum.  p.  280,  t.  V,  f.  1.— 
J.  Ag.  Anal.  Alg.  1892,  p.  53.—Sebdenia  dilatata  (Zanard.)  De  Toni  Syll. 
Alg.  IV,  p.  531  (partim). 

Fronds  rising  from  a  small  scutate  disc,  with  or  without  a  short 
thickish  stem,  abruptly  expanding  with  reniform  base  into  a  broad  mem- 
brane which  is  mostly  suborbicular  or  transversely  expanded  or  sometimes 
broadly  oblong,  undulato-curled,  simple  or  more  or  less  lobed,  attaining  as 
much  as  15-20  cm.  in  breadth  and  height.  Margin  entire,  crenate  or 
roughly  subdentato-sinuose  or  fimbriated  with  ligulate  lobules  and  more 
or  less  crisped,  rarely  proliferous  from  surfaces  with  small  papillose  or 
ligulate  processes.  Surface  not  evenly  flat  but  roughly  undulato-bullated. 
—  Tetraspores  scattered  all  over  the  surfaces  of  frond.  Cystocarps  minute 
dots,  densely  scattered  all  over  the  surface  of  frond.  Colour  purplish  red, 
often  variegated  with  irregularly  shaped  small  patches.  Substance  gela- 
tinoso-membran  aceous  and  the  plant  firmly  adheres  to  paper  in  drying 
except  stem. 

Hab.  :     In  deep  places  at  3-9  fath.     Ryukyu,  Kyushu,  Kishyu. 

Structure  of  frond  and  cystocarp  is  that  of  Halymenia.  Auxiliary 
cell  which  is  rather  large,  oval  or  oblong,  is  formed  as  a  branch  of  cor- 
tical filament  and  is  situated  at  the  point  where  some  5  or  more  cortical 
filaments  converge  (PI.  CLXXVII,  fig.  3,  a).  Those  filaments  afterward 

PI.  CLXXVI-CLXXX,  June  1921. 
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become  the  network  surrounding  the  nucleus  of  cystocarp.     De  Toni  puts 
this   plant  in  Sebdenia ;  but  I  can  not  agree  with  him. 

PI.  CLXXVI.  Fig.  1:  Sterile  frond  of  Halymenia  dilatata  Zanard.. 
\,— Fig.  2  :  cross-section  of  frond,  slightly  magd.— Fig.  3 :  cortical  layer  of 
frond,  ^y3. — Fig.  4  :  tetrasporangia,  ^. 

PI.  CLXXVII,  Fig.  3-4.  Fig.  3 :  auxiliary  cell  a  (alcoholic  material), 
^Y3.— Fig.  4  :  cystocarp  (alcoholic  material),  -±£-. 


Sarcodia  Montagneana  (H.  et  H.)  J.  Ag. 

Norn.  Jap. :     Atsuba-nori.. 

PL  CLXXVII,  Fig.  1-2;  PL.  CLXXVIII,  Fig.  8-11. 
Swcodia  Montagneana  (H.  et  H.)  J.  Ag.  Sp.  Alg.  II,  p.  623  ;  Id.  Epicr. 
p.  431  ;  De  Toni  Syll.  Alg.  IV,  p.  414;  Yendo  Notes  on  Alg.  new  to 
Jap.  (Bot.  Mag.  Tokyo,  Vol.  XXXI,  n.  363,  1917)  p.  82.— S.  Ceylanica 
Harv.  ;  Kg.  Tab.  Phyc.  XIX,  t.  33,  f.  1  ;  J.  Ag.  Epicr.  p.  431  ;  De  Toni 
Syll.  Alg.  IV,  p.  415. 

Plants  solitary  or  a  few  tufted,  rising  from  a  scutate  disc  with  cuneate 
base  which  often  tapers  into  short,  thickish  stem,  or  almost  stemless,  ex- 
panding upward  into  3-4  times  dichotomous  or  irregularly  lobed  fronds, 
which  are  very  variable  in  shape  and  size,  some  flabellate,  others  irregu- 
larly forked,  attaining  10-20  cm.  in  height.  Segments  widely  parted  with 
round  axils,  some  broadly  linear,  others  widely  cuneate,  varying  from 
5-10  mm.  to  4-5  cm.  in  breadth,  with  blunt,  truncated,  ligulate  or  bitid 
apices.  Margin  entire,  smooth  or' provided  in  age  with  wart-like  thicken- 
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ings  or  papillose  processes,  often  furnished  with  simple  ligulate  or  once 
or  twice  forked  cuneate  proliferations  and  in  older  plant  frond  become.} 
very  much  thickened.—  7 'ctrasfiores  scattered  over  the  surfaces  of  frond. 
Cyslocarps  globoso-hemisphericul,  mostly  situated  along  or  within  the 
margin,  sometimes  densely  scattered  all  over  the  both  surfaces.  Colour 
brownish-red  or  yellowish.  Substance  thick  membranaceous  becoming 
almost  leathery  in  age  and  the  plant  imperfectly  adheres  to  paper  in 
drying. 

Hab.  :  Probably  in  deeper  waters;  Kii,  Hachijo  and  Miyake  Isls., 
Sagami,  Rikuchyu. 

PI.  CLXXVII,  Fig.  1-2.  Fig.  1 :  sterile  frond  of  Sarcodia  Montasneana 
(H.  et  H.)  J.  Ag.,  \. —  Fig.  2:  another  frond  bearing  cystocarps,  }. 

PI.  CLXXVIII,  Fig.  8-11.  Fig.  8:  portion  of  the  cross-section  of 
tetrasporic  frond,  ^  p. — Fig.  9:  portion  of  the  longitudinal  section  of 
frond,  i-p. — Fig.  10  :  vertical  section  of  cystocarp.  -4*  . — Fig.  11  spore- 
filament,  S-ip. 


Champia  expansa  Yendo. 

Nom.  Jap. :     Usnba-watsunagiso. 
PL.  CLXXVIII,  Fig.  1-7. 

Chaml'ia  expansa  Yendo  Three  New  Mar.  Alg.  from  Jap.  (Bot.  Mag. 
Tokyo,  Vol.  XVII,  1903)  p.  103,  pi.  III.  f.  10-13. 

Frond  compresso-complanated,  regularly  dichotomous,  expanding  in 
a  flabellate  manner,  with  reniform  outline,  abruptly  tapering  below  into 
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cuneate  base,  6-10  cm.  high.  Segments  broadly  linear  or  cuneate,  erecto- 
patent  or  patent  with  round  axils,  6-10  mm.  broad  concentrically  zonate 
in  short  distances,  bifid  at  apices,  and  proliferating  from  margins  of 
adult  segments. — Cystocarfrs  ovoid  sessile  on  the  surface  of  frond.  Colour 
purplish-red.  Substance  membranaceous  and  the  plant  firmly  adheres 
to  paper  in  drying. 

Hab.  :  On  rocks  about  8  fathoms  deep  below  the  tide  marks  at 
Misaki  (K.  Imamura) ;  Choshi,  Wagu. 

PI.  CLXXVIII,  Fig.  1-7.  Fig.  1 :  frond  of  Cfiampia  expanse.  Yendo.i. 
—Fig.  2  ;  cross-section  of  frond,  ^-p. — Fig.  3  :  surface  view  of  frond, 
22.°. — Fig.  4  :  longitudinal  section  of  frond  through  a  dissepiment,  ^p. — 
Fig.  5  :  portion  of  frond  bearing  cystocarps,  £. — Fig.  6  :  cystocarp,  -^-. — 
Fig.  7  :  vertical  section  of  cystocarp,  -^~-. 


Ceramium  tenerrimuin  (Mart.)  Okam. 

Norn.  Jap. :     Ke-igistt. 
PL  CLXXIX,  Fig.  1-7. 

Hornirjceras  teiicrrimum  Mart.  Tange  Preuss.  Exped.  nach  Ost-Asien  p. 
146,  t.  VIII,  f.  2. — Hormocerus  fla:ciJum  (non  Harv.)  Sur.  Alg.  Jap. 
Mus.  bot.  Lugd.-Bat.  1870,  p.  28,  Tab.  XIII. — Ceramium  gracillimum  Griff,  et 
Harv. ;  De  Toni  Syll.  Alg.  IV,  p.  1483,  (partim) ;  Okam.  Nippon  Sorui- 
meii  (2nd.  edit.)  p.  98;  Okam.  Alg.  Jap.  Exsic.,  fasc.  I,  n.  28. 

Fronds  densely  caespitose,  very  fine  and  capillary,  60-80  ft  thick,  very 
flaccid,  deliquescently  dichotomo-fastigiate,  forming  almost  globular  mass, 


m  s  -t  -t-  ^  H  nt 


PL.CLXXIX. 


K  Okam   del 


Ceramium  tenerrimum   (Mart)   Okam 
Ceramium  paniculatum   Okam.    IJ  i) 


\  •  *'  -f    Fig.  1-7. 
8-16. 
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distantly  dichotomous  below,  gradually  becoming  nearer  above,  strongly 
forcipated  inward  at  apices,  sometimes  emitting  short  lateral  ramuli  and 
often  root-fibres  at  geniculus.  The  articulations  are  5-10  times  as  long  as 
diameter,  interstices  pellucid,  and  with  cells  round  the  geniculus  slightly 
prominent  in  the  lower  portion.  Cortical  cells  at  geniculus  are  sometimes 
small  and  numerous,  sometimes  larger  and  less  numerous. -In  one  of  the 
dried  specimens  I  have  seen  telrasporcs,  2-3  of  which  are  verticillately 
arranged  on  one  side  and  not  much  prominent,  roundish  and  tripartite. 
Cystocarps  unknown.  Colour  light  pinkish  red,  often  almost  colorless. 
Substance  soft  and  the  plant  closely  adheres  to  paper  in  drying. 

-Hab. :  Mostly  entangled  on  Sargassuw  in  calm  places  between 
tide-marks  near  high  tide.  Common  along  the  both  coasts  of  Honshyu 
and  Kyushu ;  Fusan. 

Hitherto  I  have  passed  in  calling  the  present  plant  in  the  name  of 
Ceramiuin  gracillinntm  Griff,  and  Harv.  after  De  Toni  I.e.  But  on 
making  study  by  comparing  with  a  specimen  lavelled  C.  gracillimum 
collected  and  determined  by  A.  D.  Cotton  at  Bovisand  in  13,  9,  1905 
(which  is  kept  in  the  herbarium  of  Tokyo  Imp.  Univ.),  I  have 
found  that  our  plant  is  quite  different.  C.  gracillimum  has  dark  reddish- 
brown  colour,  more  erect  apices,  and  more  regularly  alternate  ramuli 
which  are  not  widely  spread  out  but  rather  standing  nearer  to  one  an- 
other. Moreover  its  filaments  are  much  thicker  than  in  the  present  plant 
which  is  capillary-fine  and  it  has  more  or  less  traceable  main  stem  or 
main  branches. 

PI.  CLXXIX,  Fig.  1-7.  Fig.  1 :  small  mass  of  Ceramiuin  lenerrinntm 
(Mart.)  Okam.,  \. — Fig.  2:  portion  of  frond,  y  .—Fig.  3:  lower  articula- 
tions, -^-. — Fig.  4:  apical  portions  of  ramuli  shooting  forth  colourless 
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hairs,   '=ij°.—  Fig.  5:  cortical    cells    at    geniculus,  ^f-°-.— Fig.    6:   root-fibre, 
:;-.— Fig.  7  :  tetraspores,  -^-. 


Cerainium  paniculatum  Okam. 

Norn.  Jap :     Hari-igisu. 
PL.  CLXXIX,  Fig.  8-16. 

C.  paniculatum  Okam.  Contr.  Knowl.  of  the  Mar.  Alg.  of  Jap.  II 
(Bot.  Mag.  Tokyo,  Vol.  X,  1896,  no.  Ill),  p.  36,  pi.  Ill,  f.  22-23  ;  Okam. 
Alg.  Jap.  Exsic.  n.  2. 

Fronds  densely  tufted,  forming  subglobose  mass,  capillary,  ca.  3  cm. 
high,  130-200  ,"-  thick,  subdichotomo-alternately  decompound,  shooting 
forth  lesser  sorts  of  branches  in  every  direction.  The  basal  portion  of 
frond  lying  on  substratum  emits  from  nodes  monosiphonous  root-fibres 
which  are  mostly  simple  or  distantly  branched,  ending  in  a  blunt  apex 
or  expanding  into  a  small  conical  disc.  Branches  short,  patent,  often 
almost  horizontal,  of  subequal  length  for  the  most  part,  becoming  shorter 
above  with  short  similarly  arranged  ramuli.  The  entire  ramification  is 
thus  a  panicle.  Ramuli  very  patent,  armed  with  a  subulate,  2-4  celled' 
coloured  spine  at  each  node  longitudinally  seriated  along  the  external  side  ; 
the  lower  ones  often  slightly  recurved,  some  forcipated  at  apex,  others 
simple  and  straight ;  the  upper  ones  often  unequally  forcipated  and  a 
little  recurved  at  extremity,  becoming  very  patent  afterwards.  Articula- 
tions little  shorter  as  the  diameter  in  the  basal  portion  of  frond,  1J-21 
times  long  in  the  median  portion,  becoming  shorter  above.  Node 
corticated  and  subequal,  not  being  prominent,  leaving  interstices  hyaline. — 
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Tetraspores  typically  verticillate  around  the  node  of  ramuli  in  a  single 
row.  prominent,  slightly  bulging  out  from  the  cortical  layer  and  bracteated 
by  cortical  cells,  and  enclosed  in  a  hyaline  membrane,  roundish,  tri- 
angularly or  somewhat  cruciately  divided  They  are  often  seriated  in  a 
longitudinal  row.  here  along  the  external,  there  along  the  internal  side 
or  along  the  both  sides  at  the  same  time.  Cyxlocarft.i  globular,  formed  on 
the  upper  portion  of  branch  and  imperfectly  bracteated  by  a  few  ramuli. 
Cnlour  light  pinkish-red.  Substance  soft  and  flaccid,  and  the  plant  adheres 
to  paper  in  drying. 

Hab. :  On  various  algae  between  tide-marks  near  high  tide  ;  com- 
mon along  the  Pacific  coast  from  Kyushu  to  Hakodate. 

A  distinct  species  belonging  to  the  section  Ciliata  J.  Ag.  standing  in 
the  vicinity  of  C.  acanthonottim  Carm. 

PI.  CLXXIX,  Fig.  8-16.— Fig.  8:  fronds  of  Ceramium  paniculattim 
Okam.  growing  on  Corallina,  \. — Fig.  9  :  portion  of  frond,  f . — Fig.  10  : 
lower  articulations,  -81-.—  Fig.  11 :  root  fibres,  -^-. — Fig.  12 :  apices  of 
ramuli,  ^y^.— Fig.  13:  branch  bearing  tetraspores,  -^-.  —  Fig.  14:  cysto- 
carps,  -^L.— Fig.  15-16  :  tetraspores,  ^|o. 


Dilsea  edulis  Stackhouse. 

Norn.  Jap. :    Akaba. 

PL.  CLXXX. 

Dilsea  edulis  Stackh. ;  Yendo  Notes  on  Alg.  new  to  Jap.  I,  (Bot. 
Mag.  Tokyo,  Vol.  XXIII,  No.  270)  1909,  p.  133  ;  De  Ton!  Syll.  Alg.  IV. 
p.  1635, — I'ltciis  edulis  Turner  Fuci  II,  t.  114;  Gmelin,  Hist.  Fuc.  Tab, 
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26  (partim).—  Iridaea  edulis  Harv.  Phyc.  Brit.  pi.  97  ?  Kg.  Tab.  Phyc. 
XVII,  t.  3.  f.  a-c.—Sarcopliyllis  lobata  Kg.  Tab.  Phyc.  XVII,  t.  97,  f. 
a-c. — Schizymenia  edulis  J.  Ag.  Sp.  Alg.  II,  p.  172. — Sarcophyllis  edulis 
J.  Ag.  Epicr.  p.  265  ;  Kjellm.  Alg.  Aret.  Sea  p.  125. 

Fronds  tufted  rising  from  a  small  scutate  disc,  broadly  membranous, 
gradually  tapering  below  into  cuneate  base  in  elongated  forms  and  ab- 
ruptly in  roundish  ones,  rarely  simple  and  not  lobed,  assuming  oblong, 
obovate  or  almost  roundish  shape,  often  curved  to  one  side,  usually 
clefted  radially  into  some  irregularly  cuneate  lobes,  in  some  almost 
palmately  lobed.  Apices  are  rarely  entire,  usually  more  or  less  worn 
away  by  waves.  Frond  attains  the  height  of  15-60  cm.  and  breadth  of 
5-30  cm.,  and  the  lobes  3-10  cm.  in  the  bradth  of  upper  broader  portion. 
Margin  entire  or  irregularly  crenated.  Colour  purplish-red,  turning  to 
dark  red  in  some  fully  grown  frond.  Substance  membranaceous,  and  the 
plant  firmly  adheres  to  paper  in  drying. 

Hab. :     Common  along  the  coasts  of  Kurile  Islands  and  Hokkaido. 

PI.  CLXXX.  Fig.  1 :  frond  of  Dilsea  edulis  Stackh.,  j.— Fig.  2 : 
another  form  of  frond,  shown  in  the  outline,  -J-. — Fig.  3 :  portion  of  the 
cross-section  of  frond,  showing  two  auxiliary-cell-branches ;  line  a  a  indi- 
cates the  median  portion  of  the  section,  ^p. — Fig.  4  :  auxiliary  cell  branch, 
^~. — Fig.  5 :  portion  of  the  cross-section  of  frond  showing  procarp  ; 
line  a  a  indicates  the  middle  portion  of  the  section,  ^~. — Fig.  6 :  tetra- 
spores  in  the  cross-section  of  frond,  :^. — Fig.  7  :  cortical  structure,  &^p. 


CORRECTION. 

Vol.  IV,  No.  4,  p.  75,  8  lines  ;  for  PL.  CLXIV  read  PL.  CLXIX. 
Vol.  IV.  No.  5,  Wrapper  :  for  No.  IV  (PL.   CLXVI-CLXX)  read 

No.  V  (PL.  CLXXI-CLXXV). 
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Halyinenia  dilatata  Zanard." 
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gCLXXVI  HHS.      1:  Halymenia  dilatata  Zanard., 
fffi.  J.-2:&  /  ft  ft  jfi,  '>>  y  *  lfp*.-3:  #  Jff, 
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Sarcodia  J.  Agardh  1852. 
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JSL 
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Sarcodia  Montagneana  (H.  et  H.)  J.  Ag. 
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Ceramium  tenerrimum  (Mart.)  Okam. 
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CLXXIX  H  $£,  1-7  HH.      1 :  Ceramium  tenerrimum  (Mart.)  Okam. 
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Ceramium  paniculatum  Okam. 
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Pikea  californica  Harv. 

Norn.  Jap,  :     Rlichiaueso. 
PL  CLXXXI,  Fig.  1-6. 

Pikea  californica  Harv.  Ner.  Bor.  Anier.  II.  p.  246;  III.  p.  131 
tab.  49B;  J.  Ag.  Epicr.  p.  253;  Id.  Florid.  Morph.  t.  17,  f.  6-10; 
DeToni  Syll.  IV,  p.  1631  ;  Coll.,  Hold,  and  Setch.  Phycoth.  Bor.  Amer. 
XVIII,  no.  897. —Pikea?  sfi.  Okam.  Nippon  Sorui  Meii  (2nd.,  ed.i 
p.  114. 

Fronds  densely  tufted  rising  from  common  scutate  disc,  ancipito- 
compressed,  (1-1.5  mm.  in  diam.).  thickened  below  to  cylindrical  stipe, 
without  percurrent  stem,  but  divided  into  many  main  segments  which 
are  subdichotomo-pinnately  branched,  5-10  cm.  high.  Branches  of  every 
order  widely  parted,  distichously  disposed  in  an  irregular  manner,  some 
alternate  or  opposite,  others  subfasciculate  or  subsecund,  with  longer 
and  shorter  ones  intermixed  without  any  definite  order,  and  furnished 
with  minute  simple  or  branched  ramuli.  Central  axis  consists  of  cells  of 
larger  calible,  from  which  branches  arise  on  all  sides ;  of  them  those 
standing  on  the  frank  give  rise  to  the  central  axis  of  lateral  branches,  while 
those  on  the  surface-side  remain  short  without  developing  to  branches. 
From  the  cells  of  axis  cortical  cell-filaments  arise,  and  rhizoidal  cells  which 
fill  up  the  inner  cavity  of  frond  are  abundantly  produced  both  from 
axial  and  infra-cortical  cells.  In  growing  apex  terminal  cells  are  horizontal- 
ly articulated.— fruits  of  both  kinds  unknown.  Colour  beautiful 
purplish-red.  Substance  soft-cartilaginous  and  the  plant  imperfectly 
adheres  to  paper  in  drying. 

Hab. :  Below  low-tide  ;  from  Cape  Inuboe  to    Kinkwasan. 

PL.  CLXXXI,  Fig.    1-6.     Fig.  I  :  sterile    frond    of    Pikea  californica 
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Harv.,  }. — Fig.  2 :  growing  point  of  frond,  ^y2.— Fig.  3  :  outline  of  the 
-cross-section  of  branch,  -^*-. — Fig.  4 :  portion  of  the  cross-section 

t 

Syi. — Fig.  5  :  tangential  section  of  frond  through  the  central  axis  and  an 
axial  branch,  i~. — Fig.  6  :  portion  of  the  same,  showing  rhizoids  and 
the  formation  of  cortical  cell-filaments  from  axial  cells,  3jp, 


Gymnogongrus  flabelliformis  Harv. 

Norn.  Jap.  "     Okitsiinori. 
PL.  CLXXXI,  Fig.  7-9  ;     PL.  CLXXXII,  Fig.  9-14. 

t-iyinn.  flab.  Harv.  in  Gray's  List  of  Jap.  PI.  p.  332  ;  Sur.  Alg.  Jap. 
p.  36,  t.  XXIV  B.,  DeToni  Phyc.  Jap.  nov.  p.  25  ;  Id.  Syll.  Alg.  IV, 
p.  248;  Okam.  Nippon  Sorui  Meii  (2nd.  ed.)  p.  32;  Id.  Alg.  Jap. 
Exsic.  Fasc.  I,  n.  10. — Gymn.  japonic/is  Sur.  Alg.  Jap.  p.  36,  tab.  24r?. 

Promts  caespitose,  rising  from  callous  disc,  narrow-linear,  compressed, 
many  times  regularly  dichotomo-flabellate,  fastigiate,  closely  forking,  with 
segments  erecto-patent  standing  on  roundish  axils,  and  attain  the  height 
of  4-8  cm.  Segments  are  usually  linear  and  equally  broact  or  a  little 
cuneate  toward  forks,  1-1.5  mm.  in  breadth,  but  sometimes  become 
very  slender  and  almost  filiform  ;  margin  with  or  without  proliferations 
which  are  either  simple  or  once  or  2-3  times  forked.  Dichotomous 
segments  are  usually  near  to  each  other,  but  in  some  widely  separated. 
Apex  obtuse  or  pointed,  sometimes  slightly  dilated  and  emarginated  or 
bifid,  (lystocarps  produced  in  ultimate  and  penultimate  segments,  often 
3-4  seriated  in  one  row,  slightly  prominent  on  both  surfaces.  Colour 
vinoso-purple,  becoming  almost  black  in  drying.  Substance  cartilaginous 
and  the  plant  does  not  adhere  to  paper  in  drying. 

Hab.  :  on  rocks   near    high    tide.      Common    along    both    coasts    of 
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the      country      from      Kyushu    to     the    southern      part      of     Hokkaido  : 
Chosen. 

PI.  CLXXXI,  Fiji.  7-9.  Fig.  7:  cystocarpic  fronds  of  <Y.v«/;//>;w/- 
firns  flabelliforniis  Harv.,  -}-.— Fig.  8:  portion  of  another  frond,  j.-Fig. 
9  :  cystocarpic^frond  having  distantly  forked  segments,  }. 

PI.  CLXXXII,  Fig.  9-14.  Fig.  9:  apex  of  branch,  j.-Fig.  10: 
cross-section  of  branch,  ^.— Fig.  11  :  portion  of  cross-section  of  frond, 
^.— Fig.  12 :  cystocarpicb  ranch,  J.— Fig.  13 :  section  of  cystocarp. 
-*p-.— Fig.  14  :  portion  of  nucleus,  -Mp. 

Phyllophora  intricata  Okam.  n.  sp. 

Norn.  Jap, :     Masago-tsatiagi. 

PL.  CLXXXII,  Fig.  1-8. 

t1  rands  forming  intricated  mass,  erect,  rising  from  creeping  segments- 
which  are  fixed  to  the  substratum  by  small  radical  discs,  flat,  irregularly 
dichotomus,  with  or  without  short  stipe,  5-7  cm.  high.  Fronds  rather 
variable  in  shape,  more  or  less  dichotomous,  but  sometimes  subpinnately 
branched.  Segments  patent  with  round  axils.  Branches  adhere  to  each 
other  at  the  places  where  they  come  in  contact  by  forming  root-like 
discs  or  simply  by  fusing  together;  they  often  become  fixed  to  substra- 
tum by  radical  discs  made  on  their  apices  and  they  emit,  both  from 
margins  and  surfaces,  filiform  or  more  or  less  broad  and  shortly 
stipitate  segments,  which  more  and  more  increase  the  intrication  by  the 
process  just  spoken  about.  Segments  vary  in  breadth  from  2  to  5  mm., 
some  broadly  linear,  others  almost  leafy,  while  in  extreme  ones  almost 
filiform  (fig.  6).  Apex  of  segments  oblong,  spatulate,  ligulate  or  pointed. 
Fruits  of  both  kinds  unknown.  Colour  purplish-red.  Substance  soft 
CMrtiljginous  and  the  plant  does  not  adhere  to  paper  in  drying. 
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Hab.  :  washed  ashore;    Enoshima,  Iwaki,  No  (Prov.  Yechigo). 

Late  Mr.  Yendo  enumerates  Phyllophora  palmettoides  J.  Ag.  in 
his  Notes  on  Algae  IV  (Bot.  Mag.  Tokyo  1916,  p.  59)  which  seems  most 
probably  to  be  the  present  plant.  The  present  plant  chiefly  differs 
from  that  by  having  intricated  and  creeping  segments  and  not  having 
frond  furnished  with  stem  standing  from  callous  disc. 

PI.  CLXXXII,  Fig.  1-8.  Fig.  1-3 :  different  forms  of  fronds  of 
Pliyll.  iiilricatu  Okam.  n.  sp.  from  Enoshima,  \. — Fig.  4-5  :  same  from 
Prov.  Iwaki,  \. — Fig.  6  :  form  with  slender  branches  from  Enoshima  ; 
from  b  to  right  more  branches,  not  given  in  figure,  }. — Fig.  7  :  branches 
fused  together,  -^-. — Fig.  8:  cross  section  of  frond,  ^p.  /-,  radical 
discs  ;  a,  adhering  points. 

Euptilota  articulata  (J.  Ag.)  Schm. 

Nom.  Jap, :     Iso-shinobit. 
PL.  CLXXXIII,  Fig.  1-9. 

EuDtilota  articulata  (J.  Ag.)  Schmitz  Klein.  Beitr.  Florid.  VI  (1896) 
p.  7 ;  DeToni  Syll.  IV,  p.  IMQ.—Pfilota  articulata  J.  Ag.  Sp.  II,  p. 
100;  Id.  Epicr.  p.  78;  Kiitz.  Tab.  Phyc.  XII,  t.  56,  f.  d-e. 

Fronds  filiform,  ancipito-compressed,  subcylindrical  below,  thickly 
branched  in  alternato-pinnate  manner,  with  widely  parted  divisions, 
5-10  cm.  high.  Basal  portion  or  lower  half  of  main  branches  are 
sometimes  naked  in  well-grown  frond,  but  the  remaining  portions  are 
regularly  provided  with  longer  or  shorter  pinnae  which  arise  alternately 
close  to  each  other.  Branches  (fig.  2)  are  articulated  in  flexuose  manner 
with  subcubical  or  pentagonal  cells  in  their  upper  portion  of  the  axis, 
while  the  lower  portion  is  more  or  less  covered  with  rhizoidal  cells 
which  make  their  appearance  from  basal  cells  of  pinnae.  Cortication 
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•Euptilota,    artic-ulata,  (J.Ag)  Scinn.    l"sjtijW«S>.    Fig  1-9. 
Asparagopsis     tiainifera,    "(Harlot)    Okam.    /?S'®»).  Fig.  10-11. 
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Chrysymenia      Uvaria     (L.)     J.Ag.      H  &<£>*.£'.   Hg.  1-9. 
Asparagopsis      haznifera      (Harlot)      Okam.     ft  £'<?>  0,   Fig  10-16. 
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becomes  thicker  and  thicker  below,  and  in  the  thicker  portion  of  branches 
the  central  axis  is  thickly  covered  with  longitudinally  running  rhizoidal 
cells,  and  the  cortical  layer  of  a  thicker  branch  consists  of  filiform 
cells.  Pinnulae  throughly  ecorticated,  arise  alternately  from  every 
articulation  of  pinnae,  and  pinnellae  are  in  similar  arrangement.  As  the 
age  of  plant  proceeds,  pinnae  grow  up  to  branches,  and  pinnulae  to 
pinnae.  Length  of  articulation  is  subequal  to  or  a  little  longer  than  the 
diameter  through  the  whole  length  of  frond.  Tclrasflores  produced  on 
pinnellae,  sessile,  tripartite.  Cystocarfrs  unknown.  Colour  pinkish-r^d. 
Substance  membranceous  and  the  plant  imperfectly  adheres  to  paper  in 
drying. 

Hab.  :  Prov.  Awa,  Kii,  and  Shima. 

PI.  CLXXXIII,  Fig.  1-9.  Fig.  1  :  frond  of  Eufitilota  articiilata  (J. 
Ag.)  Schm.,  j. — Fig.  2:  upper  portion  of  branch  showing  the  arrangement 
of  pinnae  ;  a,  apical  cell,  -^-. — Fig.  3  :  terminal  portion  of  fig.  2  showing 
the  arrangement  of  pinnulae  and  beginning  of  rhizoidal  cells  from 
basal  cells  of  pinnulae ;  a,  apical  cell ;  i~. — Fig.  4  :  cross-section  of  the 
basal  portion  of  branch,  ^-|^. — Fig.  5  :  cross-section  of  the  upper  portion 
of  stem,  -^-. — Fig.  6  :  cross-section  of  the  lower  portion  of  stem,  I^.— 
Fig.  7 :  longitudinal  section  of  stem  shown  in  fig.  6,  —J^. — Fig.  8 : 
surface-view  of  stem  ;  cells  obliquely  running  are  those  from  the  base 
of  branches,  1^-. — Fig.  9:  tetraspores  formed  on  pinnellae  ^p. 

Asparagopsis  hamifera  (Harlot)  Okam. 

Norn.  Jap. :  Kagi-non. 

PL.  CLXXXIII,  Fig.  10-11  ;  PL,  CLXXXIV,  Fig.  10-16. 

Bonnemaisoiiia  hamifera    Hariot    Alg.    de    Yokoska    p.    223 ;    Okam. 

Nippon    Sorui-Meii    (2nd.    ed.)    p.    62;    De    Toni    Syll.    IV,   p.  768.- 
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Hvpnea  adiinca  J.  Ag.  Collins,  Hold,  and  Setch.  P.  B.  A.  n.  490. 

Fronds  forming  entangled  mass  on  other  algae,  with  filiform,  thicker, 

or    cylindrical    stem    or    main    branches,    3-4    times    pinnately    branched, 
10-15    cm.    high.       Branches    alternate,    patent,     rising    on    all    sides     in 

pyramidal  outline.  They  are  densely  covered  with  short,  soft,  hair-like 
ramuli.  In  spring,  ramuli  are  very  abundant  and  branches  are 
penicillate,  but,  later  they  become  less  numerous  and  rather  coarse,  and 
assume  somewhat  comb-like  appearance.  Some  of  branches  remain 
quite  naked  and  swell  up  beneath  the  apex  forming  hooks  by  which 
branches  entangle  to  each  other.  Ramuli  are  arranged  in  irregularly 
alternate  (not  strictly  decussate)  pairs ;  and  main  and  lesser  branches  are 
also  primarily  arranged  in  the  similar  manner,  but  one  of  the  pair  being 
alternately  suppressed,  they  become  to  assume  alternate  appaerance. 
In  sterile  frond,  ramuli  are  alternate,  but  in  fertile  ones  reproductive 
organs  are  formed  on  one  of  the  pair. —  Tetraspores  unknown. 
Antheridia  oblong,  shortly  pedicelled.  Cystocarps  ovato-globose  or 
globular,  shortly  stipitate.  Colour  purplish-red  often  fading  to  yellowish. 
Substance  soft  and  the  plant  closely  adheres  to  paper  in  drying. 

Hab. :  entangled  on  various  algae  between  tide  marks  and  below 
low  tide;  rather  common  from  Prov.  Awa  to  Hakodate. 

Present  plant  which  was  put  under  Bonneinaisonia  by  Hariot  is 
indeed  Asparagopsis,  as  one  can  see  from  its  filiform  and  penicillate 
branches  and  structure  of  frond. 

PI.  CLXXXIII,  Fig.  10-11.  Fig.  10:  cystocarpic  frond  of 
4sparagopsis  Inimifeni  (Hariot)  Okam.,  \. — Fig.  11  :  branch  bearing 
cystocarps,  ^. 

PI.  CLXXXIV,  Fig.  10-16.  Fig.  10  :  longitudinal  section  of  branch, 
magd. — Fig.  11  :  cross-section  of  branch  (from  herbarium-specimen)  magd. 
—Fig.  12:  apex  of  main  branch;  a,  apical  cell;  211.— Fig.  13:  ramuli 
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bearin4   teeth-like    processes    near    apex,  ^~. — Fig.    14 :    branch    bearing 
antheridia,  ~-. — Fig.  15  :  cystocarp,  -^-. — Fig.  16 :  Spores,  magd. 


Chrysymenia  Uvaria  (L.)  J.  Ag. 

Norn.  Jap.  :     Hanano-eda. 
PL.  CLXXXIV,  Fig.  1-9. 


Uvaria  (L.)  J.  Ag.  Sp.  Alg.  II.  p.  214  ;  Id.  Epicr.  p. 
324  ;  Id.  Florid.  Morph.  t.  XVI,  f.  20-22  ;  Harv.  Ner.  Bor.  Amer.  p. 
191,  t.  XXb,  f.  1-3;  Hauck  Meeresalg.  p.  160,  f.  66;  Bbrgesen  Some 
new  or  little  Known  W.  Ind.  Florid.  II,  p.  189,  f.  10;  De  Toni  Syll. 
IV,  p.  543—GasfrocloniHHi  Uvaria  Kiitz.  Tab.  Phy.  XV,  t.  97.—  Fuctis 
ovalis  /?.  botryoides  Turn.  Fuci,  p.  23  (partim). 

Only  one  dried  specimen  now  before  us.  Frond  dichotomously 
branched,  with  slender  cylindrical  stem  measuring  ca.  1  mm.  in 
thickness.  Branches  widely  parted  and  flexuose,  solid,  provided  wilh 
simple  bladder-like  obovate  ramuli  which  are  furnished  with  short 
pedicels,  1.5-3  mm.  long  taking  both  together.  Fruits  of  both  kinds 
unknown.  Colour  purplish  vinoso-red.  Substance  membranaceous  and 
rather  firm  in  stem,  and  the  plant  pretty  well  adheres  to  paper  in 

drying. 

Hab.  :  Tanegashima  (Egawa).     Very  rare. 

The  anatomical  characters  well  agree  with  those  illustrated  in 
Bbrgesen's  /.  c. 

PI.    CLXXXIV,    Fig.    1-9.    Fig.  I:    frond    of    Chrysymiieiu'a    Uvaria 
(L.)  J.  Ag.,  f—  Fig.  2:  bladder  like    ramuli    or    ramenta,    \°  --.—  Fig.    3: 
cross-section  of  a  young  ramentum    with    a    gland-cell,  3.,    ^-.—  Fig.  4 
surface-view    of    a    young    ramenturn,    ^f3.—  Fig.    5  :    surface-view    of  an 
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older  ramentum,  — p. — Fig.  6 :  inner  surface  of  a  rementum  viewed 
from  the  inside  showing  two  gland-cells,  g,g,  —^2. — Fig.  7 :  cross-section 
of  stem,  f . — Fig.  8 :  portion  of  the  same,  -8^-. — Fig.  9 :  longitudinal 
section  of  stem,  -—-.' 

Pterosiphonia  bipinnata  (P.  et  R.)  Fkbg. 

Norn.  Jap. :  Ito-yanagi. 
PL  CLXXXV,  Fig.  1-7. 

Pterosiphonia  biphniata  Fkbg.  Rhod.  p.  273  ;  Setch.  and  Gardn.  Alg. 
of  northwest.  Amer.  p.  328;  De  Toni  Syll.  IV,  p.  997. — Po'ysiphonia 
bipinnata  Post,  et  Rupr  Illustr.  p.  22. — Polyostea  zemmiferu  Rupr.  Tange 
Ochot.  Meer.  p.  226,  t.  11. 

Fronds  filiform,  caespitose,  soft,  setaceous,  5-15  cm.  high,  erect, 
throughly  ecorticated  from  the  base,  distinctly  branched  below  in  subdi- 
chotomopinnate  manner  and  pinnately  branched  upward.  Branches  2-3 
times  pinnate  ;  in  contracted  upper  portions  of  branches  the  arrangement 
of  pinnae  is  more  corymbose  (fig.  3),  while  in  elongated  ones  pinnae 
alternate  on  slightly  flexuose  rachis  (fig.  2).  Pinnules  bend  inward  at 
the  beginning,  afterward  becoming  turned  outward  and  patent ;  the  apex 
of  pinnae  is  almost  level-topped  with  young  pinnellae  alternately  arising 
from  the  inside  of  preceding  ones.  Pinnae  and  pinnulae  stand  on  every 
third  articulation,  and  end  in  an  acute  apex  from  broader  base. 
Articulations  in  primary  filament  are  shorter  below,  in  the  middle 
portion  3-5  times  long  as  diameter,  gradually  diminishing  in  length 
upward,  in  upper  branches  becoming  a  little  longer  or  shorter  than  the 
diameter.  Axis  is  more  or  less  torted  with  13-14  pericentral  cells. 
Tetraspores  seriated  in  a  longitudinal  row  in  upper  pinnae  which  are 
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Pterosiphonia  bipinnata   (RetR.)   Falkenb,    ^  i:  -f  ^  t"  Fig.  1-7, 
Dterosiphonia   artica   U.  Ag.)    Setch.  and   Gardn.   \.^iir<"$    Fig.   8-16. 
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not  changed  in  form.     Cyslocarfls    unknown.     Co/our  dark  brownish  and 
almost    black    in    dried    state.      Substance    membranaceous    and  the  plant 
imperfectly  adheres  to  paper  in  drying. 
Hab. :  Chishima  (Kurile  his.) 

PI.  CLXXXV,  Fig.  1-7.  Fig.  1  :  frond  of  /'tiroxifl/tow,/  hifrmuita 
(P.  et  R.)  Fkbg.,  }. — Fig.  2 :  terminal  portion  of  branch,  showing 
alternate  arrangement  of  pinnae,  -"/-.— Fig.  3 :  contracted  terminal 
branches,  -^-,— Fig.  4  :  growing  point  of  branch  ;  a,  apical  cell  ;  />,  //. 
b",  apices  of  lateral  branches,  ^p.— Fig.  5 :  cross-section  of  branch ; 
compressed  one  is  that  of  upper  branch  ;  cylindrical  one,  lower,  -^-. — 
Fig.  6 :  longitudinal  section  of  branch,  -if  • — F'g-  7 :  branch  bearing 
tetraspores,  -±§-. 

Pterosiphonia  arctica  (J.  Ag.)  Setch.  and  Gardn. 

PL.  CLXXXV,  Fig.  8-16. 

Nom.  Jap. :      Inabo-gusa. 

Pterosifihonia  arctica  (J.  Ag.)  Setch.  and  Gardn.  A!g.  north-west.  Arner, 
p.  329.—Polysiptwnia  arctica  J.  Ag.  Sp.  II,  p.  1034  ;  Kjellm.  Alg.  A  ret- 
Sea  p.  123. 

Only  two  ill-prepared  specimens  now  before  us.  Frnnds  filiform, 
soft  setaceous,  complanated  above,  erect  (?),  dichotomo-pinnately  branched 
below,  subfastigiately  approximated  above  in  subcorymbose  manner. 
Ramuli  arise  alternately  at  acute  angles  on  slightly  flexuose  elongated 
rachis,  short,  distichous,  ending  in  an  acute  apices  from  broader  bases. 
Branches  and  ramuli  are  slightly  united  at  base  and  stand  intercepting 
mostly  two  articulations.  On  the  dorsal  side  of  branches  and  branchlets 
near  their  apical  cells  very  short,  almost  rudimentary  hairs  are  provided 
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<fig.  10  and  12).  Often  root-fibres  are  emitted  from  the  apices  of 
stunted  or  harmed  ends  of  ramuli.  Pericentral  cells  are  6  in  ours  and 
throughly  ecorticated.  Articulations  6  times  long  as  diameter  in  main 
filaments  (cells  in  that  portion  measure  2-3  mm.  in  length  and  220- 
250  /-/  in  thickness),  gradually  becoming  shorter  above,  in  upper  ramuli 
•becoming  subequal  to  or  shorter  than  the  diameter.  Tetra&pores 
seriated  in  a  longitudinal  row  in  upper  unaltere'd  ramuli.  Cystocarps 
unknown.  Colour  darkish-brown  in  dried  state.  Substance  soft  and  the 
plant  imperfectly  adheres  to  paper  in  drying. 

Hab. :  Myedoni  Isl.  in  Komandorski  Us. 

Setchell  and  Gardner  remark  that  Pterosiphonia  arctica  has  no  hair, 
but  in  ours  it  is  provided  though  rather  rudimentary.  The  presence  of 
hairs  in  Petrosiphonia,  contrary  to  Falkenberg's  statement,  has  already 
been  shown  in  Pterosiphoma-fibrillosa  Okm.  Icones  Vol.  II,  p.  172-176, 
PI  XCVIII,  1912. 

PL.  CLXXXV,  Fig.  8-16.     Fig.  8 :  portion  of  frond  of  Pter.  arctica 

•(J.  Ag.)    Setch.    and    Gardn.,    \. — Fig.    9 :    upper    portion     of     branch, 

11?-. — Fig.    10:    apical    portion    of    branch;    a,    apical  cell  of  branch;  b, 

that    of    ramulus ;    //,  //,   hairs,  ^-p^.— Fig.    11:    root-fibre    produced  from 

stunted  ramuli,  -^-. — Fig.    12:    ramulus    and    dorsal    hair,    h,  -p.—  Fig. 

13 :    cross-section    of    branch,    -4^-. — Fig.    14 :    articulation      of    primary 

filament,  -?*-. — Fig.  15:  portion  of  branch  bearing  tetraspores,  -^-. — Fig. 

16:  ramuli  bearing  tetraspores,  -^-. 
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Pikea  Harvey  1852. 

DUMONTIACEAE.     f>   ^   i,  ^  $   -, 


:  -  M  In  *. — K  #  )i&  T-  ^'  5p  pfl.    ^;  ^  91]  ^  g/j  ^  ^j  ^  .,  ;jj 


^t  *  ^  B  Jf-  -  "i  -  W  r'i»-J   ^  BP  ^  T  la  ^  *  /  1 

®  ig  -^  Nicolao  Pike  f£  y  &,  -  H  A  . 


Pikea  californica  Harv. 


CLXXXI  HJK.  1-6  H. 

?m^  -v.js  M  *  y  7  m  &  -  $  *,i@  M.S 


PL.  CLXXXI-CLXXXV,  Sept.  1921. 
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mm.  r  9,Tifti;*  filtt^c  ?  i-  v.ift  i-  ?,£& 

&  -  IB  x  JR  1$  33  JR  *  #  WE  -y.fla  '&•*•-  5-10  cm.  *  it 

K  "  JSI  P!  -y.FS  «  3  ?  T-  SE  I']  *  ffi  r  ,7f.  ^fe  s/.fj  &  y,& 

?  as  r  ,i£  -  <g  ff.  -y,s  *a  is  ffi  ^  7  mn  T*&m 
JK  '  /K£  ?  #  *.  *  IA  -  ±  *  an  M  3  ?  fiS;  ?  fe  ^ 


^  IS  ^  ^  ---  Hi  i*  *  '  ^  ^  -*•  *  =-  v  7  S  ^  ^  **  >  ^  A'  = 
tt  /  $H1  Hfi  3  ?  /J  m  ?  V  s£  -*  ^  *ffl  li  ?ij  ^  Eli  -y.ffc  h  ;t  M  ^ 

*B  M  b  3  v  ^  m  *  m  as  *  ^  «  t^  «*  ?  ^  ^  sa  ^  ft  'us  ?  a 
g  s&  ,f.H  aa  •"  *  ^  =-  m  ®  ^.—  ^  s^ra^na^^^w.  a 


CLXXXI  HI  |{g,  1-6  H.     1  :  Pikea  californica  Harv.,  ^  t,  ^'  -N  5 
i-  *  8t;  }.—  2  :  ft  /  $  fi  ss,  -F-~3  :  &  '  fi  if  ®.  -¥•- 

3?--5  :  r  .  J£  '' 


Gymnogongrus  Martius  1833. 

to  %  -off)  *>  M. 
GIGARTINACEAE  t  ^  ®  b  ?}. 


T 
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T  w 


ill 


-  m  m 


.—  pg 


ft  r  J3jr  *  H  9  *  X 


flft 


-  tfc  ffi  «'.— 


ill  -  W  & 


" 

-  -  W 

*-j  40  w  i 


ffl  g  <r  >5r  -  j£  Jig  j^.  /  fe 
«fi  ^  m  J   r  y£  f.&  ->  la  r 
L  ^  Ifl  ^. 

n  -  IE  *.  T  -  ^  ^  * 


-P 


Actinococcus 


^-  •»  -t  ->  r  j 


b  goggros 
I-    -v  ^   ^  K  - 


h  a  V  {£ 
Ahnfeltia 


T   V    r 


Gymnogongrus  flabelliformis  Harv. 


CLXXXI  PJ{£  1-9  H  ;  |g  CLXXXII  p|)K  9-14 


ft 


4-8  cm.  * 


ff 


L.5  mm.  T 
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^;  Bfl  &  - 


(ft  ^  ,  M  IB  3C 


2-3 


/  M  -  Ft  jls  ^.  fe 

15  fe    I"    *  A'.      S  - 


ii  &  &  ft  * 

-  *   7  .%'  *i 


Rff  ? 


X  *? 


y  Hi  M 


^  CLXXXI  pi  j{g,  7-9  |H.  7  :  Gymnogongrus  flabelliformis  Harv.,  £>- 
^  o  ®  »>  ,  ^-*  *  r  /^  jfi,  f  —  8  :  Si]  y  *  /  /  -  iSu,  i.—  9  :  it  ^  Ki  V 
^  ^  AJc  *  A-  fit  ;  i. 

gj  CLXXXII  H  JS,  9-14  Si.  9  :  ft  ^  fit  flfi,  f—  10  :  ft  '  li  if  ®.  '"• 
-11  :  m  W\  m  '  -  «5,  -f  .-12  :  *  *  T  A-  fe,  f-13  :  «  Si  /  .4.  If,  V 
—14  :  fc  /  -  ^5,  £fa. 


T  ^ 


Phyllophora  Grev.  1830. 
i  s  c-  L  ir  <)  JK. 

GIGARTINACEAE.     t  5'  0  i>  3 


:«B  m  m.  m 


as 


;  «; 


.—  IB  »  M  -T- 
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JK  /  r*  -^  -t  -y  r  j  ? 


us  =•  £  '>  iR  *-  1>  , 


*  in 


*:  ffi  -v 


/  ^,  / 


X  ^  ^  IB  ^  )JfL 
/•  A  V  /.  JR  ^  -±: 


*'J  10  fli  T   J 
tylus,  Phyllophora 

^»  *  y  ^  -  r 


?  JS 


Phyllotylus  /  H  55  M  r   J  ,  ^  o 

y  T*'*  b  y  fg;  r  y.     ffi^pg^Ji 

-   7  X.—  M  ^  ^S  -^  Phyllon 


3,  r 


^  ffi  3  •;  Mi 

/    ^    -    Kn     ,. 


•  ft  <tJK  JK 

-  Cocco- 
JJiJ  ^  -  yi) 

&S*- 

h    phoreo 


Phyllophora  intricata  Okam. 
i  s  c-  L-  tf..  i  .    IS]  M  p. 

fg  CLXXXII  m  JE,  1-8  P. 


&.  f  flU  M  - 
^,  M  M  r  ^ 


'X  *,  5-7  cm.  ig  -y.  fi*  -^  -  g|  ffc  s/  ^  ^,iH£  4 
t  -t  A  *  ^  t  b*  r  ?  , 


fid  !K  * 
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2-5.  mm.  - 


*  A'  T 


(6g). 


.    fe  -  ^  IT.  fe. 


-  m 


-  m  &  »  ->  ^  SM  $»,&•  it  -*  A' 
m  an  :  *a  ti  a:  s  %,m  MM 

j|£  lf§  •R-^.R  '  Notes  on  Algae  new  to  Japan  IV  -  Phyl.  palmettoides 
J.  Ag  7  $  *•*  ^  V  ,  it  ji  i{&  a  J  ^  A'  -  ^  ^  ^.  fi  -  ^  -^  7  -f  /^  ** 
in  -y.  #  fi]i  -  J:  fiR  h  -  S  ^  -y  ?  t)  ^j  ^  ^  i/,ig  |i  ^  ^  7  1&?  & 

flfliiLA^:Jlfctt@-  3   V   T-  ^  ff  fit  b  *. 

^  CLXXXII  H  JK,  1-8  U.    1-3  :  Phyllophora  intricata  Okam.   £  3   -' 
r  b  ,  /  M  ^  ^  ft?  Ji  (fl[  /  ^  m),  i  —  4-5  :  IP]  _h,f?  J$  ^,  }.-6  :  |H  * 
.*  A-  *  /  (it  y  &  £)  ;  A  a  9^/^-fe-^^  w  K  *  H  * 


Hi  fife  » 


/ 


Euptilota  Kutzing  1847. 

i*  fc  L  ©  J?  M- 
CERAMIACEAE.     i-  ¥  -f 

X  y  JR  ^  --  ap  if  «'»  (ft  J 


/  *j  ^  2 


T  -^  r  ^ 

m  $  ^  ^r 


A'; 


tt  X 


1H 


*l  PS  ft  1-  i-  9 
A-  ^  IS 


1*1  ^  ->, 


/  ^  ft  /  iMfe  x§  (fin 


P9 


.    filf  :f-  2%  (f£ 


—  143  — 
Jiff  *  7-  )-  /h 


41  ft-'  ft  +  4*  41  4ft  #  *  ^  41  JR  ••( 

r)  *  if*  sK  -t  ?  i-,  ji  -,f^  DU  *J  (  =  i 


ptilotos 


v  7  ^  t\. 


)  ^  T  *  Jft  / 

M  t£  '  m  «g  - 

ill 


PJl  7- 


Eu  (g  *  )  h  Ptilota 


Euptilota  articulata  (J.  Ag.)  Schm. 
'.'  ^  L  0  *•    Wttffi. 

^CLXXXIII  ^KS,  1-9  m. 

>»  J^  *c.  Ji  JH,  Hi  «  *  $  *,  T  IB  ffl  W  tf  JK,  «  - 
-  H  F?3  ^.K  *  5-10  cm.  r  y  .      itt^ 
r  -  ^c  ^  fi£  ^  -fc  ^  *  '  ***?«!« 
3C.  -  *a  *  «  fe  ^  *:  ^  f!  fe  -  ffi  *  2£ 
-IBJE^^X-3Lft  fJ  ^  fflJfe  ^  JSl 
JSl  ?  «-  ^BB  ^7 
»  -  T  *  *  b*W^ 


In  ^. 


41  flt^JH*  **  41  tt 


(2  H)  / 
flif  ^,  T 


IS 


US 


R  *r.  fe  ^  J  .  It 


tt  -  Rt 


ttl  :  W  «fc  iti 
^:^>;-v 
CLXXXIII 

*,  /  tt,  i 
-s  :  sg  2 


1-9 
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$  *,*>  If  fP  £. 
i'*A<-5>  V  1*. 
.  1  :  Euptilota  articulata  (J.  Ag.)  Schm.. 

SB  *  *  7  a  fit  *K  *  *  •  jj«>  ;  a  ft 

-  -y  7  m  &  -'  m  §  i-  3t  £  *  '  flnis 


,  '  p.-5  :  ^  /  _h  ^  /  II  m  If  .  Y--  6  :  M  ^  T  ^  ^  II  if  ®,  ^. 
7  :  H  6  p]  *  ^  -v  ^  A'  g  /  ^  iff  If,  ifi.—  8  :  M  ^  ^  If  ;  $*  -  jfe  v 


,  .43—9  : 


Asparagopsis0  hamifera  (Harlot)  Okam. 


•jr  *    K  =e, 

^  **  in  ^ 


CLXXXIII  m  JK,  10-12  H  ;  ^CLXXXIV  H  K,  10-16  m. 

it!l  /  «  IK  *  «  *&  >sM  ft  X  -  m  -Jc  *  ffil  tt  ^  '  m  V 
ff  -^,  3-4  m  f3  JK  *  »  Wt  •>,  10-15-cm.  K  -^-  S 
^r  7  V  7  *^y  ?^j  ^  *.  fo^'fe  =.- 


S  ffl  %  b 

/h  ti  1- 


U'J  *  3e  2  v 


^c  S  *  it 
JR  *  ±  ^ 


ft  dfe  -b    A-  Jt  ^   ^    tfc 

Ji&S  to?  g*. 

,  ^  r  r  *  /  ^  7  - 
.-|B  #  JIB  ?  -»  3;  $. 


&  -  7£  ^  ^  ix 

ti  *  ^  ft  * 


Asparagopsis 
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*-fJM^X-£R^  =•  *  7  mm  r  y.  fc  -atfcfi*  *  r  tt 
ii  ft  h  1-  /".  S  >»  ft  ^  -y  r  IRS  ^  ft  t&  *  >v-  h  *  ^  ft  -£#;*. 

&  m  •  m  IK  m  R  m  &  T  '  M  *  '  ft  m  -  %•  &  *.  H  &  w  tt.w 

tfc  ft  fls  '  ^  (6  if:),  if.  y  ft,  fe  $|  (4B).  ViV  Hl.fe  fe.^  *  ""I1,  /h  A'.  ^ 


*  HI  v  ->  v  h  i"  iW.*  *  h*  -<  —  ft,  f  ^  b  ^  r  , 

^  ffi  %  -•"  tt  3fc  Bonnemaisonia    b  fg  v/  ^  !/    ^    i'   b*  -£  ^Jt   7  .x'  ;  Jl: 

fflttJK^ttT-A-a   b  .^i  an  JK  /  /htt  T-  /^  n   i-  &  ffiy  ^  jg  %f  -.  » 

Asparagopsis  /  ft  f{  ?  ^'  ^  ;  tfc-^-  ^  ^-  £.  7  &  A.     4;  |jji  ^  §V  ^  ^.t 
Bl  *  9t  M  -t   7   v  fi  A-  a    ?/«fif^?^*4'^^'*>' 


!;   Cotton  R  ^  Clare  Island  Survey,  1912,  p.  136 


|g  CLXXXII1  IMUt,  10-11  i).      10:    Asparagopsis   hamifera   (Harlot) 
Okam.,  3!)»r0f)/ffrA'  fi*.  i.—  11:  ^&  7  ft  *  r  fa,  \3. 

%  CLXXXIV  m  K,  10-16  H.  10:  ft  y  i£  UTr  ®(^  M  im  a  V  )Jfs  *.- 

11  :  s  ^  mmm  (it  n  !'.•'•  3  y  ),  jfp*.-i2  :  ±  s  /  «  s  a  :  «,  ^•- 

13  :  /h  .fe  /  m  «S  -  i£  ^  fl  JK  ^  ^  M  r  r  *  y  .  ^e.-14  :  M  ^  gg  9" 
%  ^  ^  *t  \3--  15  :  »  *,  V--16  :  li  ^  J|5  ^. 

Chrysymenia  J.  Agardh  1842. 
u  tt  ©  x  ?-  ;^. 

RHODYMENIACEAE,     K  &  ^  % 


US  -  IK  tt  JR  3c  -  JGS  ^-^f  ^rX 

m  *  ?  t*  K  r  mm  *,  n  *  -  %•  $&  ->•. 


18  fe  *,«S  JK  *,B*  *  *  -  IB  «  *  IBM 
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in 


*B  JIB 


'  V  ^  ti  Al 


?  .—  H  *  J!&  T  ^  fll 


10-15  M  r  ;>  ?  >}l  ?  &  s&  /  Kg 
fe)    h  hymen  (^)    \-    a   9  fc  ,r. 


-  ft  9  -—  M  ' 


chryseos 


Chrysymenia  Uvaria  (L.)  J.  Ag. 

ii  ^  0  *.  r:.   m  *t  f». 

^  CLXXXIV  H  JK,  1-9  a. 


*  JIS 


tt  ^  ^  M  ?  W  -y.i:  ^  $j  l  mm.  r  ?  .    &  -  ^  gg 
-^.W  ^  -  -v  r  ,ff!  IP  ^  7  -f  -t  ^  K  Ji£  ^  ^  Hiji  -t  -f  fl>  /h  fe 
fe  "*n  *  IS  ^  ^f  -y,ffi  h  ^  >  -  ?  S  "t  1.5-3  mm.  TV. 
ft  m  f-  ^^m-    &  ^  %  &  r  /•/  ^  ^  -M  &?-)>.    ^  -»  IK 
!g  ^  fB  ffi  ^  ,t&  '•  -%  ^  -*  A-  l-  *  -  "T  i-  9  m  9  «t  *  Pft  ^ 
MUftrM^^^CffiJilft).    ffi&i-y. 

W}>  $i  %.  r  K  y  r  f-  -7  ^  ,  f-  y  ^  v,  *  i-  y  - 

'  ft^tE  ^  Bbrgesen^  (  lit  X  fli  X  itt  *  JS  )  s 

-^.  -fifc  -  g  >  r  m  ,%  t  y  *  m*  %&  =-  &  n 


CLXXXIV  H  IS.  1-9  iJ.    1  :  Chrysymenia  Uvaria  (L.)  J.  Ag.,  Ii  ^ 


tfc.  ^.-3  : 


6  /J- 
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- 

5  :  ffl  * 

>  ""  ft 


m,  a, 

*  /"  jR  Jifc  /J* 

;  if,  2,  flfc  *N  M. 


-  7  :  ;« 


6  :  m  HK  /h  ft  '   ft  fPjj 

ft  m  ffi,  f.  -  8  :  Is]  _h 


Pterosiphonia  bipinnata  (P.  et  R.)  Fkbg.1 

^  £  -^  ft  r.   [^^^. 

^  CLXXXV  p|  JS,  1-7  [S]. 
fffi  >N  &fc  )!£  =•   -^  r  it  ^fe  -> ,  5-15  cm.  if|  ;? ,  jg;  j£  -y,  ^ ^5  ^  ]$  ?  jfe 

ft  te  -*.     ft  ^  2-3  0  33  T^C  -  ^  ^  Jb  ffi  '  M  M  -fe  >v  ft  -  r  ^  ffl& 

R  -  M  lUj  -t  ^ IA  ^  ±  -  S ^fe  -^  (2  0).  /h  ^  ft  -^  ifr  j»  ft  ^  -  ffl 
9  f£  ^1-  #  -  IP]  ^  7  S^FM  *.  M  ft  '  IS  5S  ^  ?P  1*  •¥  il  -  ->•  r  ^,jj  JE- 
^  /h  33  ft  -~  ^  —  0  H^  /  /J>  ^  ft  /  ft  f, ^ij  3  y  S  ^  ^ .  Mfo&'^M 

ft  '  !lln i  -»  T ^15  -  **  r  ->*  %i  ? ,  fy  >& ^  -  ^  ^^  it: M  ^  3-5  j;5;-  g 


?3ft  -  m^?'J  ^  1-  *  I 
s£  -frii  •  jfeusp  -4,j  ^fr  >^r  ( jk 

,^  Jtji  -   T$  >%*v  HX  LL  V  ^iL 


^  CXXXV  B  JK,  1-7 

li     Pterosiphonia,   IlilC  S  S 


r  13-14  ^  r  y  . 
ft  -  *  M  '  m  ft 


ut  m} 


^,  *   3>    *    *  ^  «— .   j>  ^ 

1  :  Petrosiphonia  bipinnata  (P.  et  R.)  Fkbg., 
&— <&  127  H=4V. 


^\CA( 
^Vgo*^ 


- 


LU  [     ,  B  R  A  R  > 


1 

i 
- 
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/fit, 


ft,  *f-3: 


T  1$ 


Pterosiphonia  arctica  (J.  Ag.)  Setch.  and  Gardn. 
&  CLXXXV  m  JR,  8-16  ft. 


=•  2  ^  ->, 


&.  7 


i!  *  3i.  ^  ->  m  *  -  w  ^  m  n  ?  SE  ? 

/h  fe  ^  IT  ffi  3  v  *  m  «B  B  -  i£  ^  S 
farmi-  9  (10  ^  12  mi    tt 
tfe  *•-  ^  K5  3  !>  ttiR  «  7  Hi  *. 


2-3  mm.  ^ 


6  ^E  *  v  7 


220-250  ,«.  r 


-  ^:  ^.  Jb 
m*  -  ±  % 

^  ft  -fe  X    ' 


ix  T-  dfe  * 


m.  *    7- 


a     h 


:  -Ib  /Jc  ff:,-*  tf 
Setchell  and  Gardner 


-r  r  if  v.^fc  ^. 

ffi  \  =•  ^  ^  -f  i/    h  gii  -fc    9  ,  $c 
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tlfi  4$;  -  -"  ^  ?•   S'    I-   •"  Falkenberg  y  5;  7  Jjfi  t  ^  I*  *  Ut  £  T  A'  =» 
h  ^  f'lt  ^  ^-/  Pterosiphonia  fibrillosa  (|g  n  S  ^  XCVIII  JIS)  Hit)  ^  |i,:,|  ,;jfc 
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£g  CLXXXV  ^  JK,  8-16  m.  8  :  Pterosiphonia  arctica  (J.  Ag.)  Setch.  and 
Gardn.  /  fig  /  -  ^5.  i  -9  :  ft  /  _h  ft.  ^.-10  :  tt  ^  Jfi  fi  Sfi  ;  ",  ^  ^ 
BR  fi  Si  ;  *,  /h  tfe  ^  jK  g  Si  ;  A,  //,  ^;^.-ll:  >l  f-'^  *A-/MJc  3  J»tt 
JK  *  ?  ^  ^*  ^  JK,  ¥•—  12  :  ^  ft  31  £  flf  ®  =dfe  ^'^^,  //,  ^f-a.—  13  :  ^ 

^  m  m  is,  ¥--14  :  ±  *i  y  w  in,  ^.-is  :  ra  *  ife  -r-  /  -K  ^  -  ft,  ^. 

-16  :  0       M  ^  ^  ^f  ^  ^  /h      .      . 


PL.  CLXXXVI. 


Rhodomela    subfusca   (Woodw.)  Ag.    V*  £  ..j*  *>"  i  •"> 


PL.  CLXXXVII. 


Rhodomela   sutfusca   (Woodw.)   Ag,    V ^  £  >^>  *>'  I  ^  Fig.  1-13. 
Nemalion  multifidum   (WetM.)    J.  Ag.    ^  <   I  ^>  l>    Fig.  14-16, 
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Rhodomela  subfusca  (Woodw.)  c.  Ag. 

Mom.  Jap.  :     Ito-fujiinatsn. 
PL.  CLXXXVI  ;  PL.  CLXXXVII,  Fig.  1-13. 

Rhodomelu  snbfusco  (Woodw.)  C.  Ag.  Sp.  I,  p.  378  ;  J.  Ag.  Sp. 
Alg.  II,  p.  883;  Harv.  Phyc.  Brit.  tab.  264;  Falkenb.  Rhodom.  p.  593, 
tab.  XI,  f.  2-17;  Kjellm.  Alg.  Arct.  Sea  p.  113;  Borgesen  The  Mar. 
Alg.  of  the  Faeroes,  1902,  p.  375;  Hauck  Meeresal£.  p.  217,  f.  94; 
Okam.  Synop.,  ||  ^  $110  ^3  jjg  (1st.  edit.),  p.  66. — I''uscaria  temiissima 
Rupr.  Alg.  Ochot.  p.  221,  tab.  10. — 1'itcits  subfuscus  Woodow.,  Turn. 
Fuci  tab.  10. — •Rhoilomela  lycofrodioides  (L.)  Ag.,  Okam.  Synop.,  ||  >fc  v& 
ffi&%  (2nd.  edit.),  p.  81. 

Many  fronds  rising  from  a  common  disc,  13-20  cm.  high,  3-4  times 
pinnately  branched  in  more  or  less  regular  manner  from  the  lower 
portion  of  trond.  Fronds  are  filiform,  in  some  very  slender,  in  others 
more  thick,  and  in  perennial  older  ones  the  lower  portion  of  frond 
often  becomes  firm  and  stem-like  (PI...  CLXXXVI,  fig.  1).  Branches  are 
patent,  in  some  almost  straight,  in  others  slightly  flexuose,  the  middle  ones 
in  general  the  longest  and  are  more  or  less  densely  covered  with  ramuli 
Ramuli  simple  or  often  furnished  with  few  pinnate  ramelli  toward  their 
apices;  they  are  spirally  arranged,  subulate  and  incurved  (fig.  2  and  4\ 
in  older  ones  often  recurved  (fig.  1).  They  are  10-12  mm.  long  in 
longer  ones  (fig  2\  0.5-1  mm.  in  shorter  ones  (fig.  3). —  Tetraspores  are 
formed  in  ramuli  which  become  toruloso-prominent  in  maturing  (PI. 
CLXXXVII,  fig.  9-10) ;  in  some  fronds  a  small  branch  bearing  tetra- 
sporic  ramuli  becomes  stunted  appearing  like  fasciculately  arising  from 
the  axil  of  a  ramulus  (fig.  8).  Aiitherhlict  oblong,  formed  on 
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J<  Haarblattern "  arising  from  the  apices  of  ramuli.  Cystocarps  ovate 
provided  with  a  wide  ostiole,  shortly  stipitate  on  the  side  of  ramuli. 
Colour  dark  or  yellowish  brown  when  fresh,  turning  to  blackish  in 
•drying.  Substance  soft  in  younger  part,  becoming  firmer  in  older 
portions  and  the  plant  imperfectly  adheres  to  paper  in  drying. 

Hub. :  On  rocks  between  tide-marks,  rather  near  the  high  tide  in 
the  place  where  it  is  protected  from  the  dashing  of  waves.  Widely 
distributed  within  the  boundaries  from  the  Kurile  to  Kyushyu. 

The  specific  determination  of  the  species  of  Rliodoniela  is  very  difficult 
in  Rh.  siibfusca,  virgata  and  lycopodioides,  and  there  are  some  confusions 
among  them.  To  a  certain  extent  I  have  followed  Kjellman's  definition 
of  the  species,  and  many  forms  are  met  with  in  our  specimens  differing 
in  several  minute  characters  chiefly  according  to  their  localities  and  they 
may  be  separated  in  other  days  into  some  numbers  of  varieties. 

Plants  illustrated  in  PL.  CLXXXVI  may  be  considered  in  some 
measures  as  the  representatives  of  forms  of  the  plant  in  this  country. 
Of  the  two  species  of  Rhodomela  known  in  the  boundaries  the  present 
plant  has  a  wide  range  of  distribution  ranging  from  Shimushu  to  Kyu- 
shyu and  as  consequence  there  are  many  types  of  diffrent  forms.  Fig 
4  represents  the  southern  form  and  fig.  1,  the  northern  ;  fig.  3  may  be 
considered  as  weakly  grown  form  as  it  is  collected  at  Abashiri  where 
the  coast  is  washed  by  a  terminal  branch  of  the  warm  current  pouring 
into  the  Ochotsk  Sea.  The  form  shown  in  fig.  2  which  I  have  collected 
at  Muroran  in  the  sumrnar  has  a  very  robust  frond  having  a  very 
different  appearance. 

PL.  CLXXXVI.  Fig.  1:  plant  from  Shimushu  Isl.,  bearing  vernal 
shoots  just  growing  from  the  hiemal  frond,  \. — Fig.  2:  plant  collected 
at  Muroran  in  summar,  1915,  }. — Fig.  3:  plant  from  Abashiri  in 
summar,  1915,  }-. — Fig.  4  :  summar  form  from  Iwaizaki,  -j- 
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Rhodomela     larix    (Turn.)    C.A<5.   .^ 
Roschera    glomerulata  (C.Ag.)  Web.v.B.v* 
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PL.  CLXXXVII,  Fig.  1-13.  Fig.  1:  terminal  portion  of  a  sterile 
branch  showing  the  arrangement  of  ramuli  and  ramelli,  '  '  .— Fig.  2: 
growing  apex  of  frond,  ^p.— Fig.  3 :  apical  portion  of  a  ramulus 
situated  near  the  apex  of  an  axis,  showing  ,,  Haarblattern,"  //,  and 
apical  cell,  </,  ^~. — Fig.  4:  cross-section  of  frond  ;  c,  central  cell.  -"<J.— 
Fig.  5:  longitudinal  section  of  frond;  c,  c.-ntra!  cell,  ;^-.  — Fig.  6: 
terminal  portion  of  branch  bearing  antheridia,  -' r' • — Fig-  7:  antheridia- 
-—-. — Fig.  8  :  tetrasporic  ramuli  on  stunted  branchlets,  slightly  magd.— 
Fig.  9:  tetrasporic  ramuli  on  normal  (not  stunted)  branch,  -^-. — Fig. 
10:  tetraspores  viewed  from  the  side  of  a  stichidium,  -±3-.— Fig.  11: 
tetraspore,  showing  cover-cells,  -^p. — Fig.  12:  branch  bearing  cystocarps* 
J^-.— Fig.  13:  cystocarp,  slightly  maged.  (Fig.  1,  3,  4-5.  11-12  drawn 
from  alcoholic  specimens  from  Onahama). 

Nemalion  multifldum  (W.  et.  M.)  J.  Ag. 

Noni,   Jap.  :      Tsitkitnio-nori. 
PL.  CLXXXVII,  fig.  14-16. 

Nemalion  muUifidtim  (W.  et  M.t  J.  Ag.  Sp.  Alg.  II,  p,  419;  Id. 
Epicr.  p.  508 ;  Id.  Florid.  Morph.  t.  29,  f.  1  ;  Harv.  Phyc.  Brit.  t. 
36;  Kiitz.  Tab.  Phyc.  XVI,  Tab.  61;  Farlow  Mar.  Alg.  New  England 
p.  117,  t.  12,  f.  1;  De  Ton!  Syll.  A!g.  IV,  p.  78. 

I'ronds  filiform,  weak,  few  from  a  small  disc,  worm-like,  about  10 
cm.  high,  1  mm.  thick,  gradually  tapering  above,  many  times  irregularly 
and  somewhat  divaricately  dichotomous  with  round  and  broadly  obtuse 
axils.  Peripheral  filaments  moniliform  with  the  lower  articulations  little 
longer  than  thick,  gradually  becoming  larger  and  globular  above,  attain- 
ing ca.  120,«  in  thickness  in  the  uppermost  joint.  Colour  dark  brownish 
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red  in  dried  specimens.  Substance  gelatinous  and  the  plant  firmly 
adheres  to  paper  in  drying. 

Hab.. :  Provi  Awa  in  Shikoku.  Rare. 

PL.  CLXXXVII,  Fig.  14-16.  Fig.  14:  two  fronds  of  Nemaliou 
mitltifidiim  (W.  et  M.)  J.  Ag.,  \. — Fig.  15:  cross-section  of  frond  from 
herbarium-specimen,  0.  8  mm.  in  diam.,  2Jp. — Fig.  16:  peripheral 
filaments  and  rhizoids,  ^^. 

Rhodomela  Larix  (Turn.)  c.  Ag. 

Norn,  Jap. :     Fujimatsumo. 
PL.  CLXXXVIII.  fig.  1-4. 

Rhodomela  Larix  (Turn.)  C.  Ag.  ;  Post,  et  Rupr.  Illustr.  p.  14,  t. 
38,  f.  h  ;  Harv.  Ner.  Bor.  Amer.  II,  p.  24  ;  J.  Ag.  Sp.  Alg.  II,  p.  886  ; 
Kjellm.  Alg.  Arct.  Sea.  p.  117  ;  Falkenb.  Rhodom.  p.  600,  t.  XI.  f.  1  ; 
Okam.  Synop.  (2nd  ed.)  p.  81  ;  Okam.  Alg.  Jap.  Exsic.  no.  73  ;  De 
Toni  Syll.  Alg.  IV,  p.  llzl.—Fmcaria  Larix  Rupr.  Alg.  Ochot.  p.  27. 
-Lofiliura  Larix  Kg.  Sp.  Alg.  p.  850;  Id.  Tab.  Phyc.  XV,  t.  39,  f. 
a-c. — Fucits  Larix  Turn.  Fuci  IV,  p.  24,  tab.  207. 

Fronds  erect,  coespitose  rising  from  a  callous  disc  with  a  cylindrical 
stem,  1-1.5  mm.  thick,  15-25  cm.  long,  undivided,  but  beset  from  top  to 
bottom  with  branches  of  the  same  nature  and  substance  as  itself,  patent, 
disposed  in  an  irregularly  spiral  alternate  manner  (some  10  cm.,  others 
scarcely  3-5  mm.  long,  the  middle  ones  in  general  the  longest),  all  like 
the  stem  beset  with  patent  ramuli  growing  in  small  clusters  with  a  very 
short  interval  between  each  cluster,  simple,  subulate,  2  or  3  mm.  long, 
and  scarcely  thicker  than  hog's  bristles.  This  clustered  arrangement  of 
the  ramuli  is  more  evident  in  the  branches  and  toward  the  upper  part 
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of  the  stem  than  near  the  base,  where  they  grow  rather  solitary  and 
are  imbricated  on  all  sides,  but  so  loosely  that  the  stem  is  everywhere 
seen  through  them. — Stichidium  transformed  from  ramuli  on  shortened 
axis  which  grows  from  axil  of  a  sterile "  ramulus,  incurved  and  clustered, 
and  half  times  as  thin  and  as  short  as  the  sterile  ramulus,  cylindrical  and 
filiform.  Colour  deep  dark  brown  when  recent,  turning  to  almost  black 
when  dried.  Substance  cartilaginous,  flexible  and  tough ;  in  drying  the 
plant  scarcely  changes  its  appearance  and  adheres  though  very  slightly 
to  paper. 

Hub.  :  on  rocks  in  open  coast  between  tide-marks  near  high  tide. 
From  Kurile  Isls.  to  Rikuzen. 

Present  plant  grows  on  open  coast  where  waves  dash  against.  In  a 
place  where  Rliodomela  subfitsca  and  R.  Larix  grow  near  to  each  other, 
he  former  prefers  the  sheltered  sides,  while  the  latter  stands  fronting 
the  dash  of  waves. 

PL.  CLXXXVIII,  fig.  1-4.  Fig.  1:  frond  of  Rlwdomela  Larix 
(Turn.)  C.  Ag.,  \. — Fig.  2 :  tetrasporic  frond  from  Shimushu  (6,  May), 
\. — Fig.  3 :  terminal  portion  of  branch  bearing  tetraspores,  -^f-. — Fig. 
4 :  one  of  branchlets  bearing  stichidia  shown  in  fig.  3,  -4^-. 

Roschera  glomerulata  (C.  Ag.)  Web.  v.  Bosse. 

Norn.  Jap,  :     Itokttdsii-giisa. 
PL.  CLXXXVIII,  Fig.  5-10. 

Roschera  glomeriilala  (C.  Ag.)  Web.  v.  Bos.  Percy  Sladen  Trust 
Exp.,  Rhodophyceae,  1914  (Trans.  Linn.  Soc.,  Vol.  XVI.  3)  p.  289 ; 
Okam.  Synop.  (2nd.  ed.)  p.  77. —  Tolypiocladia  glomerulata  (C.  Ag.) 

Schmitz  in  Engl.  u.  Prantl  nat.    Pflanzenfam.  p.  442  ;  Falkenb.  Rhodom 
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p.  177,  t.  21,  f.  2-7;  De  Toni  Syll.  Alg.  IV,  p.  964.— Bostrychia? 
crassiila  Heydr.  Algenf.  v.  Kais.  Wilh.  Land,  p.  480,  t.  26,  f.  18-19.— 
Polysiph.f  influtii  Mart.,  Preus.  Exped.  n.  Ost  Asien  p.  31,  t.  7,  f.  2.— 
PolysiDh.  Calodictyo-i  Harv.,  Kiitz.  Tab.  Phyc.  XIV,  t.  46,  f.  a-c.- 
Poly>ipli.  calacctntha  Harv.  Char.  New  Alg.  p.  330. 

Fronds  entangled  among  oth^r  algae,  erect,  fine,  filiform,  laterally 
branched.  "  Langtriebe "  surrounded  throught  the  whole  length  with 
spirally  arranged,  J-alternatly  branched  "  Kurztriebe "  or  lateral 
branches  which  have  the  appearance  of  short  stipitated  star-shaped 
glomerules.  Branches  widely  parted  or  almost  horizontal.  Star-shaped 
glomerules  consist  of  short,  thick,  conical,  divaricately  branched 
polysiphonous  horns  which  are  further  brandling.  Sometimes  elongated, 
single-celled,  hair-like  root-fibres  are  emitted  from  the  middle  of  the 
cluster  of  star-shaped  horns,  which  attach  the  plant  to  other  bodies 
occasionally  forming  disc-shaped  expanded  holdfast  at  the  apex.  Articula- 
tions subequal  to  the  diameter  or  a  little  shorter.  Filaments  cylindrical 
or  more  or  less  quadratic  in  cross-section.  Colour  dark  brownish  red. 
Substance  soft  membranous  and  the  plant  does  not  firmly  adhere  to 
paper  in  drying. 

Huh. :  entangled  on  algae.     Ryukyu,  Ogasawarajima,  Boshyu. 

PL.  CLXXXVIII,  fig.  5-10.  Fig.  5:  frond  of  Roschera  glomerulafa 
(C.  Ag.)  Weber  v.  Bosse,  f— Fig.  6  :  branch,  ^/-.— Fig.  7  :  portion  of 
branch  magJ.,  showing  ^-alternate  arrangement  of  "  Kurztriebe,"  — 13-. — 
Fig.  8:  portion  of  branch  bearing  root-fibres,  -^-. —  Fig.  9:  growing 
apex  of  frond,  3J-?. — Fig.  10:  cross-section  of  frond,  -i2-. 
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Antithamnion   Plurmila   (Ellis)  Thur,      =t  o  «s'  5 
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Antithamnion  Plumula  (Ellis)  Thur. 

Nom.  Jap.  :      Yotsn-f>asane. 
PL.  CLXXXIX. 

Antithamnion  Plumula  (Ellis)  Thur.  in  Le  Jolis  List  Alg.  Cherb. 
(1863)  p.  112;  Hauck  Meeresalg.  p.  71;  Okam.  Synopsis  (2nd.  edit.) 
p.  95.— De  Toni  Syll.  Alg.  IV,  p.  1400.— Conferva  Plumula  Ellis;  Dillw, 
Brit.  Conf.,  1809,  t.  L. — Cullithamnion  Ptimnila,  refract itm,  and  poly- 
acanthum  Kiitz.  Tab.  Phyc.  Xi,  t.  83-84. 

Fronds  fine,  filiform  (some  ca.  150  ft  thick  in  the  midle  portion), 
deliquescently  branched  in  dichotomo-pinnate  manner,  furnished  beneath 
the  apex  of  every  articulation  with  opposite  or  4-verticillate,  tetra- 
stichously  arranged  "  Kurztriebe."  "Kurztrieb"  on  its  inner  that  is 
upper  side  carries  laciniae  arranged  in  a  secund  manner,  and  are  almost 
horizontal  or  refracted  in  older  and  lower  ones,  patent  or  widely  parted 
above ;  laciniae  simple  or  furnished  with  a  few  similarly  arranged 
divaricated  lacinulae.  "  Kurztriebe  "  distichously  arising  on  the  frank  of 
rachis  are  decompound,  while  those  alternating  with  them  on  the  same 
articulation  are  more  simple  or  sparingly  branched.  Apices  of  all  sorts 
of  branches  are  acute  and  sharp.  Root  fibres  are  transformed  from 
"  Kurztriebe "  arising  from  lower  articulations  of  frond.  Articulations 
2-6  times  long  as  diam.,  becoming  shorter  and  subequal  toward  the  apex 
as  well  as  the  base  of  frond,  cylindrical  or  slightly  narrowed  in  the 
middle.  On  the  sides  of  upper  articulations  of  young  laciniae  or 
"Kurztriebe"  gland-cells  containing  hyaline  or  yellowish  mass  are  usually 
seen. — -Tetraspores  globular  or  oval,  mostly  cruciate,  situated  solitary  or  a 
few  aggregated  on  the  side  of  laciniae  or  lacinulae,  mostly  sessile,  rarely 
shortly  pedicellated.  Cystocarps  large,  globular,  with  2-3  nuclei  aggregated 
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on  the  apex  of  upper  branches  and  surrounded  by  "  Kurztriebe."  Colour 
rosy- red.  Substance  membranaceous  and  the  plant  imperfectly  adheres  to 
paper  in  drying. 

Hab. :  entangled  on  other  algae.     Hakodate.  Enoshima. 

PL.  CLXXXIX.  Fig.  1:  frond  of  Antithainnioii  Plnmula  (Ellis) 
Thur.,  \.— Fig.  2:  portion  of  frond  magd.,  f. — Fig.  3-4:  terminal  por- 
tion of  frond  bearing  tetraspores  and  gland-cells,  £ ;  3,  "-£-°,  4  ;  R1C)-. — Fig. 
5;  cystocarpic  frond,  ^  • — Fig.  6-8:  different  portions  of  one  and  the 
same  frond  showing  the  mode  of  branching  of  laciniae  ;  6,  middle  portion, 
stem  measuring  ca.  150 ,«  in  thickness;  7-8,  lower  portion  ;  6-7,— j3-,  8,^-^2.— 
Fig.  9-12:  laciniae  bearing  tetraspores,  -^-,  -*•? -,  ^,  ^p,  resp.— Fig. 
13  :  basal  portion  of  frond,  —-.  (Fig.  1,  5-9,  and  13  :  same  specimen 
from  Enoshima  col.  10,  April,  1921;  Fig.  2-4,  10-12:  same  specimen 
from  the  same  place  col.  6,  May,  1900.) 

Chondrococcus  Hornemanni  (Men.)  Schmitz. 

Nom.  Jap. :     Hosoba-naminohana. 
PL.  CXC,  fig.1-14. 

Chondrococcus  Hornemanni  (Mert.)  Schmitz  Mar.  Florid,  v.  Dents. 
Ostafr.  (1895)  p.  170  ;  De  Toni  Syll.  Alg.  IV,  p.  1674  ;  Okam.  Synop. 
H^jiS^is  (2nd.  ed.)  p.  \\6.—Dcs»iUi  Honiemaniii  J.  Ag.  Sp. 
Alg.  II,  p.  641. — Desnria  coccinea  Zanard.  Plant  Mar.  Rubr.  p.  55, 
1.  9.  f.  1. 

Fronds  coespitose,  rising  from  a  small  scutate  disc,  4-5  times  pinna- 
tely  branched  in  disticho-alternate  manner,  subflabellately  expanded, 
linear,  compressed  or  a  little  thickened  below,  ecostated,  12  cm. 
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Chondrococcus     Hornemanm  (Mert.)  Schitz  ia?ti"^*LCO(i«  Fig.H4 
Chondrococcus  Japonicus     (Harv.)    Oka,m.     U  3*  V)  &  K      Fig.  15 
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1-2  mm.  broad.    Main  branches  irregularly  alternate,  rather  naked   below, 

with  lower  branches  the  usually  longest,  becoming  gradually  shorter  above  ; 
branches  of  every  order  are  in  similar  mode  of  ramification,  furnished 

along  the  margins  with  sharpish  or  often  deltoideo-obtuse  simple  or 
divaricated  teeth.  All  the  branches  very  patent  arising  on  rather 
roundish  axils,  straight  or  rolled  up  at  apices.  Glandular  cells  full  of 
yellowish  contents  are  scattered  beneath  the  cortex.  In  some  cases 
fronds  bearing  slenderer  branches  are  seen  which  have  an  appearance 
quite  differing  from  the  normal  ones  (fig.  2-3). —  7'etrjspvres  forming 
irregularly  roundish  nemathecia,  slightly  elevated,  and  arranged  often  in 
row  along  the  margins  or  on  the  intramarginal  surfaces  of  branches. 
Cystocarfric  warts  are  similar  in  the  s'hape  and  position  as  tetrasporic 
nemathecia.  Colour  deep  r.d.  Substance  ri^id  when  fresh,  soon 
turning  to  subgelatinoso-membranaceous  and  the  plant  pretty  well  adheres 
to  paper  in  drying. 

Hub. :  on   rocks  between    tide-marks    near    low    tide ;     from  Ryukyu 
to  Rikuzen;  Tango  and  Echigo. 

PL.  CXC.  fig.  1-14.  Fig.  1 :  frond  of  Chondrococcus  Hunicniiinni 
(Mert.)  Schm.,  \. — Fig.  2  :  smaller  frond  bearing  very  slender  segments, 
from  No,  i.— Fig.  3:  portion  of  fig.  2,  magd.,  f.— Fig.  4:  rolled  apices 
of  a  branch  slightly  magd.- Fig.  5:  apical  cell  of  a  branch,  magd.- 
Fig.  6:  cross-section  of  frond;  a,  the  central  axis;  v,  vein,  -^-.— Fig. 
7:  glandular  cell  seen  through  the  epidermis,  ^-.— Fig.  8:  corticaj 
layer  bearing  glandular  cells,  a,  af5.— Fig.  9  :  portion  of  frond  bearing 
tetrasporic  nemathecia  showing  the  central  axis  and  veins,  -^.  'Fig. 
cortical  portion  bearing  tetraspores,  magd.— Fig.  11:  branch  bearing 
cystocarpic  warts,  £.-Fij«.  13:  cystocarpic  wart,-^.— Fig.  13-14:  vertical 
section  of  cystocarpic  wart;  13,-^;  14,  magd. 
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ChondrOCOCCUS  japOniCUS   (Harv.)  Okam. 
Mom.  Jap. :     Namino-hana. 
PL.  CXC.  Fig.  15. 

Clwndrococctis  japonictts  (Harv.)  Okam.  Alg.  Jap.  Exsic.  no.  35 
(1899). — Matsumura  and  Miyoshi  Cryptog.  Jap.  Icon.  Illustr.,  1901,  vol.  I. 
no.  12,  pi.  58. — Chondroc.  ?  japonicus  (Harv.)  De  Toni  Phyc.  Jap.  Nov. 
(1895)  p.  39;  Id.  Syll.  Alg.  IV,  p.  IGJl.—Desmia  japonica  Harv.  Char, 
new  Alg.  (1859)  no  23;  Okam.  in  Bot.  Mag.  Tokyo,  1893,  p.  321 
(tetraspore). 

Mode  of  ramification,  charatters  of  the  both  kinds  of  fruits  are  all 
similar  to  those  of  C/i.  Hornenianni,  only  differing  in  the  breadth  of 
rond  and  form  of  ultimate  pinnellae  or  marginal  laciniae.  Fronds  are 
compresso-flat,  broadly  linear,  2-3  mm.  broad,  with  often  blunt  and  obtuse, 
crenulated  and  irregularly  placed  pinnellae  or  marginal  processes.  Often 
there  are  many  forms  having  the  appearance  intermediate  between  the 
two  species  which  are  to  be  separated  scarcely  one  from  the  other, 
fronds  being  more  narrow  and  branches  being  sharply  pointed. 

Hab. :  Boshyu  and  Sagami. 

PL.  CXC,  fig.  15:  frond  of  Chondrococcns  japonicus  (Harv.)  Okam. 
n  nat.  size. 
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Rhodomela  c.  Ag.  1823.  ^t;io 
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Ahnfeltia  concinna  J.  Ag. 

PL.  CXCI,  Fig.  1-7. 
Norn.  Jap.:  Sainti. 

Ahnfeltia  concinna  }.  Ag.  Sp.  Alg.  II,  p.  312  ;  Id.  Epicr.  p 
207  ;  De  Toni  Syll.  Alg.  IV,  p.  256  ;  Yendo  Notes  on  Alg.  new 
to  Jap.  V,  p.  256. —  Gymnogongrus  implicates  Kiitz.  Sp.  Alg.  p. 
789;  Id.  Tab.  Phyc.  XIX,  t.  69;  J.  Ag.  Sp.  Alg.  II,  p.  312. 

Fronds  gregarious,  covering  a  wide  range  of  area,  erect, 
horny,  subcylindrical,  5-15  cm  high,  1-2  mm  in  diam.,  substipitate 
for  a  more  or  less  long  distance  from  the  base,  sometimes  quite 
simple,  but  more  usually  divaricately  branched  upward  in  a  di- 
trichotomous  manner,  and  provided  with  proliferous  branches, 
which  often  arise  fasciculately  or  are  arrangad  in  serund  manner. 
Segments  cylindrical  or  slightly  compressed,  often  corrugato- 
flexuose,  and  widely  parted  with  an  acute  axil.  Cystocarps  many 
approximated  in  upper  segments,  slightly  swollen  out  forming 
warty  prominences.  Colour  dark  purple  or  greenish,  changing  to 
blackish  in  drying.  Substance  horny  and  the  plant  does  not  adhere 
to  paper  in  drying. 

Hab.  :  On  rocks  extending  from  the  mid-tide  to  little  over 
the  high  tide  mark,  covering  a  wide  range  of  area  measuring  S-io 
feet  in  height.  Ogasawarajima,  7  islands  of  Idzu,  Bosyu,  Sagami, 
Ise. 

PL.  CXCI,  fig.  1-7.  Fig.  1  :  fronds  of  Ahnfeltia  concinna,  J. 
Ag.  in  nat.  state  and  size. — Fig.  23:  cystocarpic  fronds  in  dried 
state,  -J-. — Fig.  4 :  cystocarpic  frond  from  Saganoseki  in  dried 
state,  -J-. — Fig.  5  :  cross-section  of  branch  bearing  cystocarp,  *£. 
— Fig.  6 :  portion  of  the  cross-section,  ^. — Fig.  7 :  portion  of 
longitudinal  section  of  branch, 


Tetrasporic  Sporopylls  of  Delesseria  Middendorffii  Rupr' 
PL  CXCI,  Fig.  8-1 1. 

Addition  to  the  description  of  Delesseria  Middendorffii  illust- 
rated in  the  Icones  Vol.  II,  no.  7,  p.  118-120,  PL.  LXXXIV^ 
LXXXV,  fig.  1-7. 

Tetrasporic  sporophylls  are  proliferated  solitarily  or  sub- 
fasciculate'.y  from  the  both  sides  of  the  midrib  on  both  surfaces, 
globular,  oval,  oblong  or  obovate,  thick  and  slightly  depressed, 
shortly  petiolated,  sometimes  winged  along  the  margin,  1.5-2.5  mm 
long,  1.5-2  mm  broad.  In  the  cross-section  of  sporophyll  two 
layers  of  tetraspores  are  observed  on  the  upper  and  lower  sides 
of  the  primary  or  fundamental  layer  and  on  both  sides  of  the 
midrib.  They  are  formed  from  sub-cortical  cells  lying  between  the 
epidermal  and  primary  layers. 

PL.  CXCI,    fig.    8-1 1.  Fig.  8:  leaf  bearing  tetrasporic  sporo- 
phylls   of   Delesseria   Middendorffii,    Rupr.,   -\. — Fig.  9  :   portion  of 
the    same,   -*[-. — Fig.  10 :  sporophyll    seen    from  the  marginal  side, 
magd. — Fig.  II :  half  of  the  cross  section  of   sporophyll,  ^. 

Laurencia  pinnatifida  (Gm.)  Lam. 

Ncm.  Jap !  hane-soso. 

PL.  CXC1I. 

Laurencia  pinnatifida  (Gm.)  Lamour.  Essai  p.  42  ;  J.  Ag. 
Sp.  Alg.  II,  p.  764  ;  Id.  Epicr.  p.  656  ;  Kiitz.  Sp.  Alg.  p.  856  ;  Id. 
Tab.  Phyc.  XV,  Tab.  66,  f.  a-c ;  Harv.  Phyc.  Brit.,  Tab.  55; 
Hauck  Meeresalgen,  p.  208  ;  De  Toni  Syll.  Alg.  IV,  p.  798 ; 
Okam.  Synop.  H  ^ll^St^JI  (2nd.  ed.)  p.  69. — Fucus  pinnatifidus 
Gmel.  Hist.  Fuc.  p.  156,  t.  16,  f.  3  ;  Turn.  Hist.  Fuci,  t.  20. 

Fronds  coespitose,  rising  from  a  scutate  disc,  5-15  cm  high, 
almost  cylindrical  at  the  base,  more  or  less  compressed  upward, 


Laurencia  pinnatifida    (Gm.)    Lam, 


PL.CXCIII. 
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Laurencia     obtusa   (Huds.)  Lamour.    &.  "?  T* 
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i-4  mm  broad  for  the  most  part,  0.5-1  mm  broad  in  the  ultimate 
pinnellae,  2-3  times  pinnately  branched  in  disticho-alternate  manner. 
Branches  almost  linear,  often  narrowed  toward  the  base,  or  little 
broader  upward,  patent,  standing  on  the  angle  of  almost  45,° 
roundish  or  lobed  at  apices.  Outline  of  branches  is  pyramidal, 
lower  branches  being  the  longest.  Pinnellae  simple,  linear  or 
linear-clavate,  truncated  or  expanded  toward  apex,  often  much 
lobed.r  Tetraspores  aggregated  at  the  apical  portion  of  pinnellae 
which  do  not  change  their  form.  Cystocarps  ovato-urceolate  with 
wide  ostiole,  sitting  at  the  side  of  pinnulae.  Colour  dark  purplish, 
often  fading  to  greenish-yellow.  Substance  fleshy,  soon  becoming 
soft;  the  plant  pretty  well  adheres  to  paper  in  drying. 

Hab. :  On  rocks  below  low-tide.  Common  along  the  Pacific 
side  from  Ryukyu  to  Hakodate,  and  the  Japan  Sea. 

PL.  CXCII.  Fig.  1-3 :  different  forms  of  the  frond  of  Lau- 
rencia  pinnatifida  (Gm.)  Lamour.,  -f-. — Fig.  4 :  cross-section  of 
branch,  -f-. — Fig.  5  :  portion  of  branch  magd.,  -f-. — Fig.  6  :  branch 
bearing  tetraspores,  -f-. — Fig.  7 :  tetraspores  seeft  through  the 
surface  of  frond,  ^fo.— Fig.  8:  tetraspores,  sae.— Fig.  9:  cysto- 
carps,  -\Q. — Fig.  10  :  vertical  section  of  a  cystocarp,  \a. 

Laurencia  obtusa  (Huds.)    Lamour. 

Nom.  Jap.I  udtsudesozo. 

PL.  CXCIII. 

Laurencia  obtusa  (Huds).  Lamour.  Essai,  p.  42  ;  J.  Ag.  Sp. 
Alg.  II,  p.  750  ;  Id.  Epicr.  p.  653  ;  Harv.  Phyc.  Brit.  t.  148  ;  Kiitz. 
Sp.  Alg.  p.  854;  Id.  Tab.  Phyc.  XV,  t.  54-55  ;  De  Toni  Syll.  Alg. 
IV,  p.  791;  Hauck  Meeresalg.  p.  206. — Fitcus  obtusus  Turn.  Hist. 
Fuci  t.  21.— Okam.  Synop.,  B#H^£lt  (2nd.  ed.)  p.  69. 

Fronds    often    forming    somewhat  intricated    mass,  cylindrical, 
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more  than  0.5-1.5  mm  thick,  mostly  branched  pinnately  in 
paniculate  outline.  Branches  and  branchlets  alternate  or  opposite, 
here  and  there  arising  to  3  or  more  in  almost  verticillate  manner, 
patent  or  almost  horizontal.  Ramuli  cylindrical  or  clavate, 
truncated  or  almost  round  at  apices,  simple  or  longer  ones  again 
branched  beneath  their  apices,  i-io  mm  long  and  300-900  p  thick, 
often  triparted. — Tetraspores  collected  beneath  a  little  thickened 
apex  of  ramuli.  Cystocarps  oval,  sessile,  sitting  along  the  side  of 
upper  branches  and  branchlets,  Colour  dark  purple,  often  fading 
to  greenish  or  yellowish.  Substance  soft  cartilaginous  when  recent, 
and  the  plant  imperfectly  adheres  to  paper  in  drying. 

Hab.  :  On  rocks  between  tisde-marks  often  near  high  tide. 
Common  along  the  warmer  part  of  the  country. 

PL.  CXCIII.  Fig.  1-3 :  different  forms  of  Laurcncia  obtnsa 
(Huds.)  Lamour.  from  different  localities,  -J-. — Fig.  4-5  :  portion 
of  branch,  magd.,  ^,  -f-,  resp. — F.g.  6 :  cystocarp,  ^. — Fig.  7 : 
tetrasporic  branch,  J-. — Fig.  8  :  tetrasporic  branch  magd.,  ™. 

Sporochnus  radiciformis  (R.  Br.)  C.  Ag. 

Nom.  Jap.:  tauiakeyari. 

PL  CXC1V. 

Sporochuus  radiciformis  (R.  Br.)  C.  Ag.;  J.  Ag.  Sp.  Alg.  I,  p. 
157;  Kiitz.  Sp.  Alg.  p.  568;  Harv.  Phyc.  Austr.  t.  225;  De  Toni 
Syll.  Alg.  Ill,  p.  382  ;  Yendo  Notes  on  Algae  new  to  Jap.  V, 
p.  249. — Fncus  radiciformis  R.  Brown  in  Turn.  Hist.  Fuci  t.  189. 

Plants  now  before  us  not  fully  grown.  Root  a  small  conical 
disc  covered  with  yellowish  brown  hairs.  Frond  erect  with  a 
cylindrical  percurrent  stem,  ca.  0.5  mm  in  diam.,  becoming 
gradually  narrower  upward,  15-20  cm  high,  pinnately  branched  on 


PL.  CXflV. 


Sporochnus   radiciformis    (R.Br. )  Ag.     f-  %  \f  *? 
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Sporodmus         scoparrus        Harv.        It 
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all  sides  with  alternate,  simple,  very  patent  branches.  Receptacles 
globular  or  oblong,  shortly  stipitate,  furnished  with  long  penicillate 
hairs  at  apex,  abruptly  attenuated  to  pedicel.  Colour  olive-brown 
fading  to  greenish.  Substance  rigid  when  fresh,  and  the  plant  im- 
perfectly adheres  to  paper  in  drying. 

Hab.  :     On    rocks    in .  deep    tide.     Amakusa    (5-7   fath.,    Mr. 
Higashi),  lyo  and  Higo. 

PL  CXCIV.  Fig.  I :  frond  of  Sporpchnus  radicifonnis  (R. 
Br.)  C.  Ag.,  -J-. — Fig.  2  :  apex  of  young  receptacle  with  penicil- 
late hairs  in  logitudinal  section,  afa. — Fig.  3 :  base  of  penicil- 
late hairs,  showing  some  of  them  arising  in  dichotomy,  3^6. 
— Fig.  4 :  apical  hair  showing  its  basal  growth,  *a. — Fig.  5-7 : 
receptacles  in  different  stage  of  growth,  ^,  ^,  ^  resp. — Fig.  8  : 
longitudinal  section  of  receptacle,  ~. — Fig.  9 :  cross-section  of 
receptacle,  magd. — Fig.  19  :  two  sporangiophores  bearing  sporan- 
gia, ***. 

Sporochnus  scoparius  Harv. 

Nom    Jap:  Keyarl. 

PL.  CXCV. 

Sporoc/imis  scoparius  Harv.  Phyc.  Aust.  t.  226;  Kiitz.  Tab. 
Phyc.  IX,  t.  84,  f.  i  ;  De  Toni  Syll.  Alg.  IV,  p.  383  ;  Yendo 
Notes  on  Algae  new  to  Jap.  V,  p.  249. — Sp.  Jieradeus  J.  Ag.  ?  in 
Okam.  Synop.,  B^^g^ffi  (2nd  ed.)  p.  161. 

Root  rather  large  conical  disc  covered  with  yellowish  brown 
woolly  hairs  pretty  above  the  disc.  Frond  robust,  with  a  thick 
cylindrical,  percurrent  stem,  densely  branching  pinnately  on  all 
sides  in  alternate  manner,  with  simple  elongated  branches  in  our 
species.  Receptacles  oblong  or  clavate  when  fully  grown,  abruptly 
attenuated  to  pedicel  which  is  4-5  times  long  as  receptacle  (re- 


-   i78  - 
ccptacle   1.5-7.5  mm  l°ng'  ar)d  receptacle  and  pedicel  taken  together 


measure  7-9  mm  in  length,  mostly  5  mm).  Colour  brown.  Sub- 
stance rigid  and  the  paint  when  fully  grown  does  not  adhere  to 
paper  in  drying. 

Hab.  ••     Misaki,  Tosa,  Kii,  Shima,  Suruga. 

PL.  CXCV.  Fig.  I  :  fully  grown  frond  of  Sporocknus  scoparius 
Harv.,  —  .  —  Fig.  2-11  :  receptacles  in  different  stages  of  growth, 
";  2-5,  taken  from  the  frond  shown  in  the  fig.  I  ;  6-9,  from 
another  specimen;  10-11,  from  still  another  one;  the  upper  part 
of  branch  above  the  portion  marked  a  in  fig.  10  matures  to 
receptacle. 
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Ahnfeltia  Fries  1835. 
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Sporochnus  scoparius  Harv. 
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:  6-9,  fife,  /  £!  Ju  a  9  '    io-i  i, 
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Odonthalia  ochotensis  (Rupr.)  J.Ag. 

Symphyocladia  pennata  Okam.  t> 


Tw  i  f  U  t>  \i'  Fig.  1-6. 
iTft  Fig,  7-9, 


PLCXCVII. 


Trichogloea  lubricum  (Harv.)   J.Ag.    *  if  «' *>  t -?"  <    Fig.  1- 
Symphyocladia  pennata  Okam.   U-fo-^te  Fig.  9-13. 


Odonthalia  ochotensis  (Rupr.)  J.  Ag. 

Norn-  Jap. :  Shinobuba-nokogirihiba, 

PL.  CXCVI,  Fig.  1-6. 

Odonthalia  ochotensis  (Rupr.)  J.  Ag.  Sp.  Alg.  II,  p.  897  ;  DC 
Toni  Syll.  Aig.  IV,  p.  1140. — Atomaria  oc/iotcnsis  Rupr.  Alg.  Ochot. 
p.  20  (212),  tab.  9. 

Fronds  coespitose,  rising  from  a  common  scutate  disc  (?), 
flat,  linear,  alternately  decompound-pinnate,  distichous,  thickened 
below  into  sub-cylindrical  stem,  soon  complanated  above  ;  in  the 
lower  portion  of  frond  margins  are  rough  by  remains  of  dropped 
branches.  In  older  frond  the  lower  portion  is  transformed  into  a 
thick  cylindrical  stem,  and  the  plant  attains  the  height  of  20-30 
cm.  Rachis  scarcely  exceeding  i  mm.  in  breadth,  evidently  pro- 
vided with  midrib  and  marginated,  gradually  becoming  a  little 
broader  and  more  membranaceous  upward,  1.5-2  mm.  in  breadth. 
Midrib  becomes  prominent  by  evolution  of  cortical  layers  almost 
occupying  the  median  portion  of  branch  and  very  gently  flexouse. 
Pinnae  arise  from  margin,  and  similarly  shaped  pinnae  also  proli- 
ferated from  margins  are  attenuated  at  the  base  in  young 
stage,  but  when  fully  grown  become  almost  equally  broad. 
Sterile  ones  are  elongated,  while  fertile  ones  more  contracted, 
more  flabellate  and  all  stand  erecto-patent.  Pinnulae  dentiform  or 
elongated,  in  some  almost  subulate,  slightly  incurved  in  upper 
ones. — Stichidia  formed  in  terminal  or  lateral  pinnae,  flabellato- 
corymbose,  pinnato-fasciculated,  each  provided  or  not  provided  with 
a  short  pedicel,  linear-lanceolate,  slightly  contracted  at  every  arti- 
culation, containing  double  row  of  tetraspores  that  is  with  two 
oppositely  placed  tetraspores  in  a  single  articulation.  Cystocarps 
obliquely  situated  beneath  the  apex  of  pinnule  and  calcalated, 
PL.  CXCVI— CC,  March,  1923 
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ovato-urceolate,  somewhat  contracte.1  at  orifice.  Colour  fuscous. 
Substance  membranac  ous  and  the  plant  does  not  adhere  to  paper 
in  drying. 

Hab :     Kabafuto,  Shumushu,  Urupp  ;  Robben  Island. 

PI.  CXCVI,  fig.  1-6.  Fig.  1  :  frond  of  Odonthcdia  ockotensis 
(Rupr.)  J.  Ag.,  -i. — Fig.  2  :  portion  of  frond,  \, — Fig.  3  :  upper 
sterile  portion  of  cystocarpic  frond,  ". — Fig.  4-5  :  tetrasporic  ramuli, 
one  slightly  attenuated  below,  the  other  not;  4  :  ?£,  5  :  ". — Fig. 
6:  cystoarp,  slightly  magd. 

Symphyocladia  pennata  Okam.  Sp.  nov. 

Noirii  Jap. :     Hime-kosane. 
PL  CXCVI,  Fig.  7-9;  PL.  CXCVII,  Fig.  9-13. 

Pterosiphonia  parasitica  (non  Fkbg.)  Yendo  Notes  on  Alg. 
New  to  Jap.  VJII.  (Bot.  Mag.  Tokyo  Vol.  32,  1928,  p.  78). 

Fronds  dwarf,  filiform,  creeping  or  erect,  standing  from  basal 
creeping  portion  where  the  plant  adheres  to  other  algae  by  emit- 
ing  root  fibres  from  the  under-surface,  throughly  ecorticated,  alter- 
nato-pinnately  decompound,  with  patent  or  widely  parted  branches 
densely  arising  near  to  each  other.  Longer  shoots  pinnately 
branched  in  disticho-alternate  manner  with  broader  or  slenderer, 
shorter  or  longer  laciniae,  or  with  sooner  or  later  limited  similar- 
ly pinnated  short  lateral  branches.  Laciniae  grow  together  in 
more  or  less  congenital  manner  ;  in  adult  ones  each  lacinia  fur- 
nished with  isolated,  well-defined  single  apical  cell,  while  in  younger 
ones  2  or  3  apical  cells  are  seen  growing  in  a  congenital  manner 
as  shown  in  PL  CXCVII,  fig.  10  and  older  stunted  branches  on 
the  basal  portion  of  frond  is  often  much  expanded  with  fiabellately 
running  midribs  (fig.  12).  Monosiphonous  hairs  entirely  wanting. 
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— Tetrasporcs  formed  in  the  lacininae  of  tlie  upper  segment  in  one 
longitudinal  row.  Colour  vinoso-red.  Substance  membranaceous  and 
the  plant  does  not  adhere  to  paper  in  drying. 

Hab :  on  the  frond  of  other  algae,  Noh  (Prov.  Echigo). 

The  present  plant  has  been  identified  by  late  Prof.  Yendo 
as  Ptcrosiphonia  parasitica  Fkbg.  It  has  a  very  close  external 
appearance  of  Ptcrosiphonia,  but  as  the  congenital  nature  of  apical 
portion  of  branches,  especially  of  younger  ones,  tells  its  difference 
from  that  genus,  it  should  be  better  to  put  the  plant  in  question 
in  Symphyodadia. 

Of  all  the  species  of  Symphyodadia  known  in  this  country  the 
present  plant  stands  very  near  by  6\  lincaris  Okam.  which  differs 
by  having  very  much  elongated  fronds.  With  exception  of  the 
difference  of  size  the  two  plants  resemble  in  having  much  separated 
laciniae.  On  the  other  hand,  the  plant  in  question  has  an  appear- 
ance very  closely  resembling  the  narrower  form  of  5".  marchanti- 
oides  (Harv.)  Fkbg.,  from  which  however  it  differs  in  having 
much  separated  laciniae. 

Taking  into  consideration  that  the  water  of  the  Japan  Sea  is 
always  a  little  colder  than  that  of  the  Pacific  of  this  country  and 
that  the  plant  of  one  and  the  same  species  often  takes  much  a 
different  form  and  appearance  in  the  both  waters,  I  am  in  doubt 
whether  the  present  plant  is  not  a  dwarf  variety  of  S.  lincaris 
Okam.  or  a  nar.ower  form  of  S.  marchantioidcs.  But  at  present 
I  refer  it  provisionally  as  a  new  species. 

PI.  CXCVI,  fig,  7-9.  Fig.  7 :  two  fronds  of  Symphyodadia 
pennata  Okam.  from  Noh,  i.— Fig.  8  :  terminal  segments  of  creep- 
ing portion,  §^. — Fig.  9 :  portion  of  frond,  -*-. 

PL  CXCVII,  fig.  9-13:  Fig.  9:  potion  of  branch,  ^.— Fig. 
10 :  apical  cells  of  congenital  ramuli,  3^.— Fig.  11 :  tetrasporic 
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branch,   ". — Fig.  12:  portion  of  fig.  11,  to  show  congenital  growth 
of  ramuli,  &p. — Fig.  13 :  tetrasporic  laciniae,  S£. 


Trichogloea  lubrica  (Harv.)   J.  Ag. 

NoiP-  Japi  :     Akebonomozuku. 
PL.  CXCVII,  Fig.  1-8. 

Trichogloea  lubrica  (Harv.)  J.  Ag.  Epicr.  p.  514;  Id.  Till 
Alg.  Syst.  XI,  p.  41  ;  De  Toni  Syll.  Alg.  IV,  p.  77. — Helminthocla- 
dia  Cassd  Crouan  in  Maze  and  Schramm  Alg.  Guadel.  p.  177. 

Root  a  small  soft  disc.  Frond  mostly  simple,  filiform  or 
cylindrical,  weak,  tapering  at  base,  pinnately  branched  decompound, 
in  irregularly  alternate  manner.  Main  stem  mostly  simple  or 
parted,  closely  set  throught  its  whole  length  with  patent  branches 
equally  thick  as  stem,  scarcely  1.5  mm.  in  thickness  with 
thinnly  encrustatecl  axis  whose  diameter  is  much  less  than  the 
thickness  of  peripheral  layer.  Branches  worm-like,  usually  not 
attenuated  at  base,  tapering  to  a  slender  apex,  loaded  with  lateral 
simple  or  forked  patent  branchlets  with  longer  or  shorter  ones 
mixed. — Cystocarps  dot-like,  situated  in  the  peripheral  layer  and 
consist  of  a  globular  mass  of  spores.  Colour  beautitul  red  soon 
fading  in  freshwater.  Substance  soft,  gelatinoso-mucose,  lubricous 
and  the  plant  closely  adheres  to  paper  in  drying. 

Hab. :  on  rocks  between  tide-marks  near  low  tide.  Ryukyu 
(Harv.),  Nomo-zaki,  Hachijo-Shima. 

PI.  CXCVII,  fig.  i-8.  Fig.  1  :  frond  of  Trichogloea  hibrica 
(Harv.)  J.  Ag.  from  Hachijo,  -J-. — Fig.  2 :  optic  longitudinal  sec- 
tion of  frond,  ^. — Fig.  3  :  portion  of  the  longitudinal  section  of 
frond,  ^. — Fig.  4:  cystocarp  and  peripheral  filament,  ^f3. — Fig. 
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K.0kam..  del. 


Plocamium       costatum    Hook,  et  Harv.  % 

Dasyphula      pl-um.apioid.es       Yendo.  *> 

Gelidium     crinale    (Turn)  Laino-ur.  f.  latifolium  n.f. 


Fig.  1-4. 

Fig.5-11. 


5 :  procarp  (trichogyne  is  not  bent  in  natural  state),  sf-7. — Fig. 
7-8  :  portion  of  longitudinal  and  cross  sections  of  cystocarp,  dia- 
gramtic. 


Plocamium  costatum  (J.  Ag.)  Hook,  et  Harv. 

Nom.  Jap. :     Kizami-yukari. 
PL  CXCVIII,  Fig-   1-4- 

Plocamium  costatum  (J.  Ag.)  Hook,  et  Harv.;  Yenclo  Notes 
on  Algae  New  to  Jap.  VIII,  (Bot.  Mag.  Tokyo,  vol  XXXII,  n. 
376,  p.  68,  1918);  Harv.  Ner.  Aust.  p.  122  partim  ;  Kg.  Sp.  Alg. 
p.  886;  Id.  Tab.  Phyc.  vol.  XVI,  t.  52,  f.  d-e;  }.  Ag.  Sp.  Alg,  II, 
p.  403  ;  Id.  Epicr.  p.  344  ;  De  Ton!  Syll.  Alg.  IV,  p.  597. 

Only  one  specimen  now  before  us.  Frond  flat,  linear,  thin 
membranaceous,  about  7  cm.  high,  scarcely  i  mm.  broad,  gently 
flexuose.  Branches  distichous,  2-4  times  decompound  pinnate,  alter- 
nate and  erecto-patent,  the  lower  ones  longer  than  the  upper  and 
gradually  becoming  shorter  above,  so  that  the  outline  is  somewhat 
corymbose  ;  they  are  throught  alternate  in  geminate  manner  (/.  e. 
two  on  one  side  and  as  many  on  the  other),  of  which  the  lower 
one  is  always  simple,  while  the  upper  decompounded  ;  the  simple 
one  2-3  mm.  long,  tapering  to  a  fine  point  from  broader  base, 
widely  parted  in  lower  or  middle  ones,  and  more  or  less  incurved 
in  upper  oies.  The  lower  simple  lacina  of  geminate  ones  fur- 
nished with  microscopically  minute  teeth-like  serrations  along  the 
outer  margin. — Sporophylls  forming  divaricato-dichotome  stellate 
clusters  provided  with  a  short  pedicel  composed  of  sublanceolate 
or  linear  ramuli,  which  is  transformed  from  lacinulae. 

Hab.  :     Kotosho  (Taiwan). 


Our  plant  seems  to  differ  from  the  typical  one  in  not  having 
the  midrib  and  basal  stem-like  portion.  Habit,  texture  and  mode 
of  branching  are  very  similar  to  PI.  abnorme  H.  et  H.  (PI.  CI  of 
the  present  Icones),  only  differing  in  having  serrated  margin  on 
the  outer  side  of  the  simple  lacina  of  geminate  ones.  The  plant 
now  in  consideration  may  probably  be  a  form  which  grows  on 
the  northernmost  limit  of  the  distribution  of  the  present  species 
and  as  consequence  having  much  smaller  size,  thin,  fine  and 
membranaceous  texture,  and  the  midrib  invisible  or  not  manifest. 
A  hybrid  of  PL  abnorme  and  PL  costatuni  ? 

PI.  CXCVIII,  fig.  1-4.  Fig.  1  :  frond  of  Plocaminm  costatum 
H.  et  H.,  -i-. — Fig.  2 :  upper  portion  of  branch,  ~. — Fig.  3 : 
sporophylls,  **-. — Fig.  4  :  sporophyll ;  b,  pedicel,  ^. 

• 

Dasyphila  plumarioides  Yendo. 

Nom.  Jap. :     Okisltinobu. 

PL.  CXCVIII,  Fig.  s-i  i. 

Dasyphila  plumarioides  Yendo  Nov.  Alg.  Jap.  Decas  I-III 
(Bot.  Mag.  Tokyo  Vol.  34,  p.  7,  1920). 

Frond  filiform,  little  thickening  below  to  subcylindrical  stem, 
gradually  compressed  upward,  irregularly  alternately  decompound 
with  patent  branches,  expanding  in  a  subflabellate  manner. 
Branches  are  loaded  with  elegant  pinnae  (k,k  in  fig.  10-11). 
Pinnae  which  arise  in  opposite  manner  sooner  or  later  make 
limited  growth  and  are  callithamnioid  that  is  consist  of  single  row 
of  cells.  They  are  alternately  pinnulated  with  pinnulae  arising 
from  every  articulation  of  the  rachis.  One  of  pinnae  standing 
opposite  may  grow  up  into  branch  (/,/  in  fig.  10-11)  and  branch 
usually  arises  from  every  second  node  (i.e.,  intervening  a  pair  of 
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Homoeostrichus  Sinclaini  (H.etH.)  J.Ag.    *.S*n*.V*"  Fig.  1-4. 
Desmarestia  aculeata  (L.)  Lamour.    £f ?31C*   Fig.  5~9, 


pinnae)  (fig.  10);  but  this  rule  is  often  disturbed,  there  being 
some  irregularities  so  as  to  intervene  one  or  three  articulations 
(fig.  1 1  a,  I)).  On  the  surface  of  branches  t\vo  weakly  developed 
moniliform  filaments  or  hairs  are  seen  at  articulations  (fig.  7). 
That  these  hairs  are  really  simple  moniliform  branch  consisting  of 
2-4  articulations  and  remaining  in  non-developing  state  is  seen  in 
a  very  young  branch  which  is  composed  of  simple  moniliform  row 
of  cells  and  still  having  no  cortical  cell  (fig.  6).  On  the  cross- 
section  of  branch  a  large  central  axis  is  seen  surrounded  by  6 
larger  cells,  two  of  which  standing  at  frank  side  give  rise  to  pinnae 
and  other  remain  either  undeveloped  or  grow  to  simple  monili- 
form hair-like  branch  consisting  of  a  few  articulations.  Cortical 
layer  is  produced  as  rhizoid-cells  arising  from  the  basal  cell  of 
lateral  branches  (fig.  6). — Tetrasporcs  produced  on  the  terminal 
cell  of  pinnule,  roundish,  tripartite. 

Hab. :     Kotosho  (Taiwan). 

PI.  CXCVIII,  fig.  5-1 1.  Fig.  5:  frond  of  DasypMla  plumari- 
oidcs  Yendo,  -J-. — Fig.  6  :  young  shoot,  -3p. — Fig.  7  :  pinnae  and 
moniliform  branches,  ^. — Fig.  8  :  one  of  pinnae,  s^3-. — Fig.  9:  cross- 
section  of  branch,  -^-. — Fig.  10-11 :  diagramatic  illustrations  of  mode 
of  branching  ;  /,  non-limited  branch  ;  k,k  limited  branches  or  pinnae. 

Gelidium  crinale  (Turn.)  Lamour.  f.  latifolium  n.  f. 

Norn.  Jap. :     Itotengusa. 

PL.  CXCVIII,  Kg.  12. 

Fronds  linear,  erect,  standing  from  creeping  and  rooting 
stolon,  filiform  and  naked  below,  5-6  cm.  long,  dilating  to  narrow- 
linear  segments;  1-1.5  mm.  broad  which  give  rise  to  slender 
similar-shaped  linear  branches  irregularly  arising  in  alternate, 
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clustered    or    scattered    manner.     They  are  gradually  or  abruptly 
tapering  toward  their  bases  and  end  in  blunt  apices. 
Hab. :  on  shallow  place  at  Kamakura  (Higashi). 

A  form  distinguished  from  the  typical  form  by  having  a  rather 
broader  narrow-linear  segments. 

PI.  CXCVI1I,  fig.  12  :  frond  of  Gclidhtm  crinale  (Turn.)  Lamour. 
f.  lalifolium  n.  f.,  -i-. 

Homoeostrichus  Sinclair!!  (H.  et  H.)  J.  Ag. 

Nom.  Jap.  :      Yaburc-ogi. 

PL.  CXCIX,  Fig.  1-4. 

Homocostriclins  Sinclairii   (H.  et  H.)  J.  Ag.  Anal.  Alg.  Cont. 

I,  p.    15;   De  Toni  Syll.   Alg.   Ill,  p.  236. — Zonaria  Sinclairii  Harv. 

Phyc.  Aust.  t.  49  ;  J.  Ag.  Sp.  I,  p.    1 1 1  ;  Id.  Till  Alg.  Sys^.  II,  p. 

50- — Phycopteris  Sinclairii  Kg.  Tab.  Phyc.  IX,   t.   68,  f.  2. — Slypo- 

podium  Sinclairii  Kg.   Sp.  p.   564. 

Fronds  erect  standing  from  stupose  conical  disc,  parted  below 
into  elongated  stupose  or  naked  slender  segments  which  expand 
at  apices  into  narrower  or  broader  more  or  less  clefted  cuneate 
lamina.  The  lower  portion  of  frond  sometimes  is  for  the  most 
part  thickly  stupose.  Lamina  cuneate,  long  attenuated  below  into 
slender  petiole,  simple  and  entire  or  subpinnately  or  radially 
clefted.  Stupose  filaments  are  emitted  from  the  cells  of  external 
layer  of  frond. 

Hab.  :     Ryukyu. 

PI.  CXCIX,  fig.  1-4.  Fig.  1 :  frond  of  Homoeostrichus  Sin- 
clairii (H.  et  H.)  J.  Ag.,  J-._ Fig.  2  :  cross-section  of  frond,  ^.— 
Fig.  3:  portion  of  cross-section  of  frond,  ^A— Fig.  4:  stupose 
hairs,  ^. 


PL.  cc. 


Caulerpa     Freycinetii    C.    Ag.    var.    pectinata    We"b.    v.    Bos 

C.     cupressoides    C.  Ag.  var.    typica    Web.    v    Bos.      I 
C.  cupressoides  C.  Ag.var.  lycopodioides  f.  elegans   Web.  v.  Bos. 
Derbesia       Laumourouxii       (J.  Ag.1       Solder. 


Fig.  i. 

P  «  3 
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Desmarestia  aculeata  (L.)  Lamour. 

Nom.  Jap. :     Toge-urvshigusa. 
PL.  CXCIX,  Fig.  5-9. 

Desmarestia  aculeata  (L.)  Lam.  Essai  p.  25  ;  Harv.  Phyc. 
Brit.,  t.  49  ;  Kg.  Sp.  p.  571  ;  Kg.  Tab.  Phyc.  IX,  t.  94;  De  Toni 
Syll.  Alg.  Ill,  p.  459. — Fuciis  aculcatus  Turn.  Fuel  t.  187. 

Root  a  small  scutate  disc.  Frond  high,  linear,  filiform,  with 
subcylindrical  stem,  compressed,  coriaceous,  percursed  with  im- 
mersed midrib,  densely  decompound-pinnate  in  a  distichous  alter- 
nate manner,  with  ultimate  pinnulae  spinulose  or  subulate.  Margin 
of  main  branches  often  armed  with  small  blunt  dot-like  protuber- 
ances after  decaying  of  marginal  spinules.  Colour  dark  brown. 
Substance  coriaceous  and  the  plant  does  not  adhere  to  paper  in 

• 

drying. 

Hab. :     Kabafuto. 

PI.  CXCIX,  fig.  5-9.  Fig.  5 :  frond  of  Desmarestia  aculeata 
(L.)  Lam.,  -y-.— Fig.  6-7  :  «,  branch  ;  b,  part  of  a,  magcl.  -y-. — Fig. 
8  :  branch  with  broader  segments,  -J-. — fig.  9 :  portion  of  older 
branch,  magd. 

Caulerpa  Freycinetii  C.  Ag.  var.  pectinata  Web.  v.  Bos. 

Nom.  Jap.  =     Yore-dzuta. 

PL  CC,  Fig   i. 

Caul.  Freycinetii  C.  Ag.  var.  pectinata  Web.  v.  Bos.  Monog. 
Caul,  p.  316,  pi.  xxvi,  fig.  3-6. 

Stolon  generally  robust,  cylindrical,  creeping  and  naked. 
Fronds  cylindrical  or  somewhat  compressed  at  basal  portion,  soon 
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complanated  above,  linear,  dichotomous,  not  torted,  not  narrowed 
and  dilated,  with  proliferations,  distichously  pectinated  along  mar- 
gins. Teeth  short  and  fine,  arising  near  to  each  other. 

Hab. :     Kishyu. 

PI.  CC,  fig.  i  :  portion  of  frond  of  Caulerpa  Freycintii  C.  Ag. 
var.  pectinata  Web.  v.  Bos.  in  nat.  size. 

Caulerpa  cupressoides  C.  Ag.  var.  typica  Web.  v.  Bos. 

Nom.  Jap.  :     Biakusldn-dzuta. 

PL.  CC,  Fig.  2. 

Caulerpa  cupressoides  C.  Ag.  var.  lypica  Web.  v.  Bos.  Monog. 
Caul.  p.  327,  PL  XXVII,  fig.  1-3  :  PL  XXVIII,  fig.  i. 

Only  one  specimen  now  before  us.  Stolon  thick,  cylindrical 
and  naked.  Frond  cylindrical  at  base,  complanated  above. 
Ramenta  distichous,  here  and  there  tristichously  arranged,  sub- 
naviculoid,  short,  erect  or  slightly  spreading. 

Hab.  :     Kishyu. 

PI.  CC,  fig.  2  :  portion  of  frond  of  Caulerpa  cnpressoidcs  C. 
Ag.  var.  typica  Web.  v.  Bos.,  -J-. 

Caulerpa  cupressoides  C.  Ag.  var.  lycopodioides 

f.  elegans  Web.  v.  Bos. 

Nom.  Jap.  :     Biakuslrin-dzuta. 

PL  CC,  Fig.  3. 

Caulerpa  cupressoides  C.  Ag.  var.  lycopodioides  f.  elegans. 
Web.  v.  Bos.  Monog.  Caul.  p.  335,  PL  XXVII,  fig.  8-13  ;  PL 
XXVIII,  fig.  10-12,  14. 
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Stolon  thick  and  robust,  raked  and  cylindrical.  Aerial  shoots 
high,  cylindrical  and  thick  below,  branched,  with  branches  naked 
at  base.  Ramenta  distichous,  subnaviculoid,  2-3  times  long  as  the 
breadth  of  rachis. 

Hab.  :     Kishyu. 

PI.  CC,  fig.  3  :  portion  of  frond  of  Caul,  cnpressoides  C.  Ag. 
var.  lycopodioidcs  f.  clegans  Web.v.  Bos.  in  nat.  size. 


Derbesia  Lamonurouxii  (J.  Ag.)  Solier. 

Nortl.  Jap. :     Tsuyuno-ito. 
PL.  CC,    Fig.  4-8. 

Derbesia  Lauiourouxii  (J.  Ag.)  Solier  In  Ann.  Sc.  nat.,  1848, 
p.  162,  t.  9;  Hauck  Meeresalg.  p.  476;  De  Toni  Syll.  Alg.  I.  p. 
424. — Bryopsis  Balbisiana  Lam.  Essai  p.  66,  t.  7,  f.  2  ;  Kg.  Sp.  p. 
490. — Bi-yop.  Balbisiana.  var.  intcrrupta  Kg.  Tab.  Phyc.  VI,  t.  74, 
f.  2. — Bryop.  dalrnatica  (Bryop.  adriatica]  Kg.  Tab.  Phy.  VI,  p. 
26,  t.  74,  f.  i. 

Fronds  filamentous,  capillary-form,  densely  tufted  forming  a 
globular  mass,  5-6  cm.  high.  Filaments  170615;-!  thick  (in  herbari- 
al  form),  rooting  at  lower  portions,  naked  and  almost  simple  or 
irregularly  put  forth  minute  branches.  Zoosporangia  globular,  ca, 
350  p  in  diameter,  subsessile  (or  with  a  short  and  delicate  pedicel), 
single  or  many  formed  near  together  or  subsecund. 

Hab.  :     Kishyu. 

PI.  CC,  fig.  4-8.  Fig.  4  :  tuft  of  Derbesia  Lamourouxii  (J.  Ag.) 
Sol.,  -j-. — Fig.  5  :  branch  bearing  sporangia,  --J-. — Fig.  6  :  rhizoids 
emitted  from  upper  segments,  *f. — Fig  8  :  sporangia,  **. 
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Odonthalla  ochotensis  (Rupr.)  J.  Ag.:;: 
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Sympliyocladia  pennata  Okam. 
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3r, 


S.  linearis  Okam. 


S.    marchantioides 


CXCVI  HJig,  7  -9@|.     7  :  Symphyocladia  pennata  Okam  , 
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Trichogloea  Kiitzing,  1849. 
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Trichogloea  lubrica  (Harv.)  J.  Ag. 
o'<  |30  ft  ffl 

cxcvii  mm,  i-3  n. 


•P  ft   1-5  mm  r  ?,  jjjj  5/  7^  S 
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CXCVII  ptK,  1-8  p.     1:  Trichogloea   lubrica   (Haiv.)  J.  Ag  , 
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*  y  r  2-4BS8i1  3 


3  i>  j£ 


in  *fi  h  flg/^.  ^JS-fflSft 


tfflll  3 


8: 


CXCVIII   gjljg,   5-11    H|.     5:  Dasyphila   plumarioides   Yendo 
^ffg,  -i-.-6  :  ^  *S^  .tiff.  ^-—7  :  iRS  ^ 

.  ^--10-11: 


Gelidium  crinale  (Turn.)  Lam.  /  latifoliurn  n.  f.H: 


CXCVIII  gHS,   12 


S-6  cm., 


'3,  *S    i-i-S   mm.     ^.y 


•Gelidium,  Lnm.,   -C  /„  C  5  Jg, 


.  —    2O2   — 

=»  I-  7  J6JL:?  «*& 


gfv  CXCVIII  [UJig,   12  |H  :     Gelidium  crinale  f.  latifolium   n.  f.,    I1  £  T 


Homoeostrichus  J.  Ag.  1894. 

^  j*  n  &  -&.  r  JB 

DICTYOTACE  AE  &  &  t>"  <*  3  fr 


homoios 


—  •*  ^  ?  ?  r  - 


3  j>i*  v  , 

b    thrix,  trichos 


Homoeostrichus  Sinclairii  (H.  et  H.)  J.  Ag. 

^  j?  ti  3)  A  r          isi  w  5K 

^  cxcix  HK.  1-4  R. 


CXCIX  PUS,   1-4  H.     1  :  Homoeostrichus   Sinclairii    (H.  et  H.)  J. 


—  203  — 


Desmarestia  aculeata  (L.)  Lamour.* 

C   ftf  5    «    L  '  C  8  IS)  tt  ffi 

ei  w^     r*   r-.   IEI 
UJOSt,    5~9   til- 


^  CXCIX  [Uf!£,  5-9  H).     5:  Desmarestia  aculeata  (L.)   Lam., 
L  <*  3  ,  '  if,  -J-.—  6-7  :    a,  ft;    b,  a  s  —  *|5,  -J-.—  8  :  ft  /  fgK 


Caulerpa  Freycinetii  C.  Ag.  var.  pectinata  Web.  v.  Bos.j- 


ti 


cc 


CC  U){S,    i   HI  :     Caulerpa   Freycinetii   C.  Ag.  var.    pectinata   Web. 


v.  Bos. 


. 


•Desmarestia,  Lam.,    9  ^  L  <'  S  1. 
fCaulerpa  Lam., 


^E-^i  J9° 
^>  '9  K^* 


—  204  — 

Caulerpa  cupressoides  C.  Ag.  var.  typica  Web.  v.  Bos. 
tf  *   <    L  fv  ^  1z  s  —  0"n  m 

t%  cc  mm,  2  m- 

,  WSJK-  v/r^'l!*.   flt^ 


^f  CC  PUS,  2  |1|  :     Caulerpa   cupressoides   C.    Ag.  var.   typica   Web.  v. 
Bos.    ^B^—     ,  -- 


Caulerpa  cupressoides  C.  Ag.  var.  lycopodioides 

f.  elegans  Web.  v.  Bos. 

tf  ^   <    L  /t  o-  Is   /  —  p^  n. 
18  cc  HJK,  3  H. 


3  ?  ffi  y  .  ftWfl-E  y  ^  V,  S  ^  *ft  ^  tS  ^    2-3  fgg  -y  . 


|g  CC  HlJiS,  3  P  :     Caulerpa  cupressoides  C.  Ag.  var.    lycopodioides  f. 
elegans  s  gf/  —  $$,  -i-. 


Derbesia    Solier 

DERBESIACEAE 


^f  -t 


—  205  — 


-  E.  Derbes 

s-io  Mr  y 


170-615  ,« 


Derbesia  Lamourouxii  (J.  Ag.)  Sol. 

o  (9  0  ^  ^         mttffi 

*£  CC  Dig,  4-8  g 

^-yyffliS^^-y,  iU^.  s_6  cm.  r 
r^^^,  -  r  ),  T«  3  ?  ffi  7  ffl  -y,  S^-  ^  s/  7 
^-  ^K^fij^-    ^5^3^*5=  -y^itffi*!j  350  A«  r 
J), 


CC  m}JK,  4-8   U3].     4:  Derbesia  Lamourouxii,  (J.  Ag.)  Sol, 
&  -i--~  5  :  T^  ^  ^  ^  ^&  i-.-6  :  S  ^  JiSU  a  ?  ttt 


7: 


Jf  T  3  " 


Cladophoropsis  fasciculatus  -»  Cl.  coriacea   y  g^. 
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Actinotrichia  Decsn.  31 

aculeata  (L.)  Lam.   (Desmarestia) 

193,  203,  cxcix 

aculeatus  Turn.  (Fucus)  193 

adunca  /.  Ag.  {Hypnea}  132 

Ahnfeltia  Fries  /7p 

amicorum  Harv.  (Canlerpa}  16 

Antithamnion  Nag.  168 

arctica  J.  Ag.   (Polysiphonia}          135 
arctica  (J.  Ag.)  Setch.  and  Card. 

(Pterosiphonia)      135,  148,  CLXXXV 

articulata  (J.  Ag.)  Schm.  (Euptilota) 

130,  143,  CLXXXII.' 

articulata  J.  Ag.  (Ptilota)  130 

australis  Harv.   (Helminthocladia) 

21,  23,  CLVI-CLVH 

australis  Harv.  (Solieria)  102 

aniplissima  Setch.  (Coilodesme) 

56,  57 


Balbisiana  Law.  (Bryopsis) 
var.  interritpta  Kg. 


'95 


Bangia  Lyngbye  &? 

bipinnata  P.  et  R.  (Polysiphonia)  134 
bipinnata  (P.  et  R.)  Fkbg. 

(Pterosiphonia)      134,  147,  CLXXXV 


calacantha  Harv.  (Polysiphonia)     156 
Californica  (Rupr.)  Kjellm. 

(Coilodesme)  56»  57 

californica  Harv.  (Pikea) 

127,  137,  CLXXXI 
Calodictyon  Harv.  (Polysiphonia) 

156 

Cassei  Crouan  (Helminthocladia)    188 
cervicornis  J.  Ag.  (Hypnea) 

35,  36,  CUX-CLX 

Ceylanica  Harv.  (Sar cod-id)  no 

Chnoospora  J.  Ag.  53 

Chondrococcus  Kg.  170 

Chondrus  Stackh.  39 

Chorda  Holm.  (Gracilaria) 

41,  42,  CLXI 

Chrysymenia  J.  Ag.  145 

Cladophoropsis  Borg.  7; 

coccinca  Zanard.  (Desinia)  158 


Coilodesme  Stroemf.  5<5 

complanata  Cott.   (Scinaia) 

94.  95.  97 
concinna  J.  Ag.  (Ahnfeltia) 

'73.  r?9<  cxci 


confer voides  L    (Fit CHS) 


I,  60 


confervoides  Ag    (Sphaerococcns)         i 
confervoides  (L.)  Grev.  (Gracilaria) 


i,  2,  cu 


conglobata  Kjellm.  (Ulva) 


f.  densa  Kjellm 


58,  60,  CLXV 
58,  60 


coriacea  Ye mto  (Cladopkoropsis) 

75,  78 
costatutn  (J.  Ag.)   H.  et  H. 

(Plocamium)  189,  100,  cxcvni 

Cottonii  Setch.  (Scinaia) 

94,  ()6,  CLXXIII 
crassifolia  Rupr.  (Delesseria) 

72,  /j,  CLXVIII 

crassula  Hey  dr.    (Bostryclda?)        156 
crinale  (Turn.)  Lam.  (Gelidium) 
f.  latifolium  Okam. 

191,  202,  cxcvni 
crispata  Okam.  (Callophyllis) 

32,  j/,  CLIX 

cupressoides  C.  Ag.  (Caulerpa) 
var.  lycopodium  f.  amicorum 

Web.  v.  Bos.  1 6,  77,  CLV 

f.  elegans  Web.  v.  Bos. 

194,  204,  cc 
var.  typica  Web.  v.  Bos. 

194,  204,  cc 
Cystoseirae  Rupr.  (Asperococcus)      55 


Cystoseirae  (Rupr.)  Set.  and  Card. 

(Coilodesme)  55,  57,  CLXIV 

Cystoseirae  Ritpr.  (Encoelium  ?)       5  5 


dalmatica  Kg.  (Bryopsis)  195 

densa  Okam.  inscr.   (Hetcrosiplionia) 

63,  71 
dentata  Okam.  (Microcladia) 

46,  47,  CLXII 

Derbesia  Sol.  204 

dilatata  Zan.   (Halymenia) 

IO9,    7/7,    CLXXVI-CLXXVII 

dilatata  (Zan.)  De  Toni  (Sebdcnia) 


Dilsea  Stackh. 


109 
123 


ednlis  Turn.  (Fucus)  115 

edulis  Harv.   (Iridaca)  116 

Edulis  J.  Ag.  (Sarcophyllis}  116 

edulis  J.  Ag.  (Schizymenia)  116 
edulis  Stackh  (Dilsea) 

115,    1 2 J.,    CLXXX 

Elachista  Duby  50 

elatus  Holm.  (Chondrus)  38,  40,  CLX 
elegans  Okam.  (Microcladia)  47,  ^V 
elongata  Okam.  n.  sp.  (Spyridia) 

4,  6,  CLII 

Erythrophyllum  J.  Ag.  92 

Euptilota   Kiitz.  142 

expansa  Yendo  (Champia) 

in,  120,  ci-xxvm 


fasciculatus  (Kjellm.)  Borg. 

(Cladophoropsis)  75,  jS,  cnxix 
fasciculatns  Kjellm.  (Siplionocladns) 

75 
fastigiala  Mont.  (Caulerpa) 

14,  15,  CLIV 

fastigiata  J.  Ag.  (Chnoospora)  ^4 
fastigiat.i  Mont.  (HerpocJiacta)  14. 
fibrillosa  Okam.  (Pterosiphonia) 

136,   ij9 

filamentosa  (VVulf.)  Harv.  (Spyridia), 
fruit  of.  6,  7,  CLII 

flabelliformis  Harv.   (Gymnogongrus) 

128,    Tjp,    CLXXXI-CLXXXII 

flacciditm  (>wii  Harv.)  Sio: 

(Hormoceras) 

Flexitosa  Holm.   (Gracilaria) 
Floresia  (iwn  Ag.~)  Harv 

(Halymenia) 

formosa  Harv.  (Halymenia) 
Freycinetii  C.  Ag.  (Caulerpa) 

var.  pectinata  Web.  v.  Bos. 

193,    20J,    CC 

fucicola  (Vahl.)  Aresch.  (Elachista) 

«.  typica  Rosenv.  49,  57,  CLXIII 
fucicola  (Vn/tl.)  Aresch.  (Elachista)  49 
fuscopurpurea  (Dilhv.)  Lyngb. 

(Bangia)  87,  89,   CLXXI 


44, 


3     — 

glomerulata  (C.  Ag.)  Web.  v.  Bos. 

(Roschera)  155,  167,  CLxxxvut 
glomerulata  (C.  Ag.)  Schmitz 

(Tolypiocladia)  n;j 

Gmelini  (Grun.)  Yendo 

(Erythrophyllum)  90,  yj,  CLXXII 
Gmelini  Grnn.  (Cattymenici)  90 

gradllimuin  (non  Grejf.  et  Harv.) 

Okam.  (Cenwiiitm)  112,  113,  I2r 
Gymnogongrus  Martius 

H 

hamifera  (Hariot )  Okam. 
(Asparagopsis) 

.    +r-    . 

131,  144,  CLXXXIII-CLXXXIV\^ 
liamifera  Hariot  (Bonnemaisonia)   131 
Harveyana  J.  Ag.    (Halymenia) 

43,  45,  CXLII 

Helminthocladia  J.  Ag.  «?j 

Iireculeus  J.  Ag?  (Sporochniti)        177 
Heterosiphonia  Mont.  <5,~ 

Homoeostrichus  J.  Ag.  202 

Homoeostroma  J.  Ag.  p 

Hornemanni   (Mert.)  Schmitz 

(Chondrococcus)  158,  iji,  cxc 
Hornemanni  J.  Ag.  (Desmia)  158 


%emmifcra  Rttpr.    (Pol)  as  tea) 
^lobosa  (Elacldstii) 


134 


implicataiis  Kg.  (Gymnogongnis)    173 
indnrata  Kg.  (Galaxanra)  30 

intricata  Okam.  (Phyllophora) 

129,  141,  CLXXXII 
mflata  Mart    (Polysiphonia)  156 


160 


japonica  Harv.  (Desmia} 
japonica  Yendo  (Heterosiphonia) 

68,  70,  CLXVII 
japonicus  (Harv.)   Okam. 

(Chondrococcus)          160,  ij2,  cxc 
japonicus?     (Harv.)  De  Toni 

(Chondrococcus?)  160 

japonicus  Sur.  (Gymnogongrus)       128 


Lamourouxii  (J  Ag.)   Sol.   (Derbesia) 

195,  205,  cc 

Larix  Turn.  (Fucus)  154 

f-arix  Rupr.  (Fuscaria)  154 

Lirix  Kg.  (Lophura}  IS4 

Larix  (Turn.)  C.  Ag.  (Rhodomela) 

i,54>  I<^5,  CLXXXVIII 
latifolia  Born.  (Punctaria)  8 

latifolium  (Born.)  J.  Ag. 

(Homoeostroma)  8,  10,  CLIII 
latifrons  Howe  (Scinaia)  96,  97,  p,\ 
lichenoides  Okam.  (Tylotus) 

98,  /oo,  CLXXIII 

linearis  Saund.   (Coilodesme)  55 

lubrica  (Harv.)  J.  Ag.  (Trichgloea) 
1 88,  sop,  cxcvn 
28,  29,  jo 
lycopodioides  (non  C.  Ag.)  Okam. 

(Rhodomela)  I^Ij  z^^ 

lobata  Kg.  (Sarcpohyllis)  n6 


—     4     — 

Middendorffii  Rupr.  (Delesseria), 


tetrasporlc  sporophylls  of. 


lubricum  (Nemalion) 


174,  i  So,  cxci 

Montagneana  (H.  et  H.)  J.  Ag. 
(Sarcodia) 

1  10,  ng,  CLXXVII-CLXXVIII 
multifidum  (W.  et  M.)  J.   Ag. 

(Nemalion)  153,  /^,  CLXXXVH 

N 

notoensis  Okam.  (Heterosiphonia) 

63.   64,  67 


obtusa    (Huds.)   Lamour.   (laurencia) 
175,  1 8 1,  CXCHI 
obtusangula  (Harv.)  Sond. 

(Chnoospora)  52,  54,  CLXIV 

botusangiila  Harv.  (Dictyota)  52 

obtusatus  J.  Ag.  (Tylotus)  99 

obtusus  Turn.  (Fucus)  175 

ochotensis  Rupr.  (Atomaria)  185 

ochotensis  (Rupr.)  J.  Ag. 


(Odonthalia) 


185,  i96,  cxcvt 


Okamurai  Web.  v.  Bos.  (Caulerpa) 


f.  oligophylla  Okam. 
ovalis  ft.  botryoides  Turn.  (Fucus) 


fj,  CLIV 
i3>   ,^ 


M 


133 
P 

palmetta  Gm.  (Fucus)  gr 

palmettoides  (non  /..  Ag.)    Yendo 

(Phyllophora)  130,   ,42 


—     5 

paniculatum  Okam.   (Ceramium) 

1 14,  122,  CLXXIX 
para  silica  (non  Fkbg^)  Vciicfo 

(Ptcrosiphonia      186,    187,   /<?/ 
pcnnata  Okam.   (Symphyocladia) 

186,  /p7,  CXCVI-CXLV.I 
pertusa  Kjellm.  (Ulva) 

79,   <?/,    CLXIX-CLXX 

Phyllophora  Grev.  140 

Pikea  Harv.  /J7 

pinnatifida  (Gm.)  Lam.    (Laurencia) 

174,  181,  cxcii 

p'umatifidus  Gmel.  (Fitcns)  174 

platynus  /3  elongatus  Martens 

(Cltondrns)  38,  /o 

plumarioides  Yendo  (Dasyphila) 

190,  200,  cxcvin 

Plumula  (Ellis)  Thur.   (Antithamnion) 
157,   169,  CLXXXIX 

Plumula  Ellis  (Conferva)  157 

pulchra  Okam.  (Dasyd)  63 

pulchra  (Okam.)  Fkbg. 
(Heterosiphonia) 

63,  64,  66,  67,  cixvi 
purpurea  (Helminthocladia)        22,  24. 


radiciformis  R.  Br.  (Fucus)  176 
radiciformis  (R.  Br.)   C.  Ag. 

(Sporochnus)             176,  182,  cxciv 
ramosissima  Bory  (Thorea) 

85,  87,  CLXXI 

Rhabdonia  Harv.  /oj 

Rhodomela  C.  Ag.  161 


rigida  (Lam.)  Decsn.   (Actinotrichia) 

30,  jf,  CLVIII 

rigida  Lam.  (Galaxanm')  30 

rigida  C.  Ag.  (Ulva)  58,  60 

robusta  J.  Ag.  (Rhabdonia) 

102,  104.,  CLXXIV 
Roschera  Sender  166 


Sarcodia  J.  Ag.  /71* 

scalpelliformis  (R.  Br.)  Ag.  (Caulerpa) 

var.  denticulata  (Decsn.) 

Web.  v.  Bos.  106,  CLXXV 

scoparius  Harv.  (Sporochnus) 

177,  i8j,  cxcv 
semicostata  (Mert.)  J.  Ag. 

(Odonthalia)  25,  26,  27,  CLVII 

Sinclairii  (H.  et  H.)  J.  Ag. 

(Homoeostrichus)     192,  202,  cxcix 
Sinclairii  Kg.  (Pliycoptcris)  192 

Sinclairii  Kg.  (Stypopodiuni)          192 
Sinclairii  Harv.  (Zonarid)  192 

spinella  Kg.  (Hypnea)  35 

Sporochnus  C.  Ag.  182 

subfusca  (Woodw.)  C.  Ag. 

(Rhodomela) 

151,    l62,    CLXXXVI-CLXXXVII 

mbfuscus  Woodw.  (Fucus)  151 


tateyamensis  Yendo  (Caulerpa)   12,  14. 
tenerrimum  (Mart.)  Okam. 

(Ceramium)  112,  121,  CLXXIX 


tenerrimtim  Mart.  (Honnoccras)     112  I  Uvaria  (L.)  J.  Ag.  (Chrysyinenia) 
tenue  Kg.  (Codium)         61,  62,  CLXV 


ttmussima  Rupr.  (Fucus) 
tenuiswna  Rupr.  (Fiiscaria) 
Tlioreu  Bory 
Trichogloea  Kiitzing 
Tylotus  J.  Ag. 


u 


Ulva  (L)   U'iltr. 


IS' 


86 


100 


59 


CLXXXIV 


Uvaria  Kg.  (Gastrodoniin/i)  133 

V 

vermiculare  Sur.  (Nemalion) 


28,  2$,  CLVIII 


w 


Webbiana  Mont.  (Caulerpa)  f.  disticha 
Web.  v.  Bos.  17,  iS,  CLV 
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Akaba  Jj| 

123 

Hari-igisu                     114,  122,  CLXXIX 

Akaba 

115,    124,    CLXXX 

Hime-kozane  186,  IQJ,  cxcvi  —  cxcvn 

Akebono-modzuku 

i§             Z9& 

Hirafusa-nori                   94,  06,  CLXXI  u 

Akebono-modzuku 

1  88,  100, 

Hiroha-no-tosakamodoki    32,  34,  CLIX 

Ana-awosa 

79,    CLXIX  —  CLXX 

Hosoba-naminohana         158,  777,  cxc 

Atsubanori  Jjjj 

nS 

Atsubanori 

Inabo-gusa                  135,  148.  CLXXXV 

Isohagi                              68,  7p,  CLXVII 

IIO,    110, 

CLXXVII  —  CLXXVIII 

*              s  ' 

Iso-no-hana                         43,  45,  CLXII 

Awosa  Jig 

CO 

J_7 

Iso-shinobu  jpj                                     142 

A  \vosa                   70, 

8l,   CLXIX  —  CLXX 

/  .7* 

Isoshinobu                130,  143,  CLXXXIII 

Beni-modzuku 

21 

Ito-fuji-matsu 

Biakushin-dzuta 

1  6,    CLV 

151,  162,  CLXXXVI  —  CLXXXVII 

Biakushin-dzuta,  f. 

194,  204,  cc 

Itokudzu-gusa  JH                                166 

Botan-awosa 

58,    60,   CLXV 

Itokudzu-gusa         155,  167,  CLXXXVIII 

Itomiru                                 61,  62,  CLXV 

Chisuji-nori  jj| 
Chisuji-nori 

86 

85,    87,    CLXXI 

Itotengusa  f.               191,  201,  cxcvin 
Itoyanagi                     134,  7^7,  CLXXXV 

Fu-iri-gusa   109,  7/7 

,  CLXXVI  —  CLXXVII 

Kadzuno-ibara          35,  36,  CLIX-CLX 

Fujimatsumo  JH 

161 

Ka<ji-nori 

Fujimatsumo          154,  165,  CLXXXVUI 

O 

131,    144,    CLXXXIIII  —  CLXXXIV 

Fusa-iwadzuta 

II,    CLIV 

Ke-igisu                        112,  7^7,  CLXXIX 

Habamodoki 

8,    10,    CLIII 

Ke-iwadzuta                          14,  15,  CLIV 

Hanano-eda  J!g 

145 

Keyari  ^                                             182 

Hanano-eda               133,  146,  CLXXXIV 

Keyari                              177,  183,  cxcv 

Hane-sozo 

174,  181,  cxcn 

Kizami-yukari             189,  100,  cxcvin 

Konohanori 

72,  7J,  CLXVIII 

Saimi  ^ 

77p 

Kosuji-sayeda 

46,  4.7,  CLXII 

Saimi 

173,  77p,  cxci 

Kotodzi-tsunomata 

38,    T'0,    CLX 

Shima-dasya  jjj| 

65 

Kuroki-dzuta 

IOO,    CLXXV 

Shima-dasya 

63,  (5(5,  CLXVI 

Shinobuba-nokogirihiba 

Masago-shibari  J| 

140 

185,  196,  cxcvi 

Masago-shibari 

129,    1^1,    CLXXXII 

Sodegarami  jj| 

30 

Michigaeso  Jj| 

137 

Sodegarami 

3O,   J7,    CLVIII 

Michigaeso 

127,    7J7,    CLXXXI 

Midorige  Jgj 

77 

Tama-keyari 

176,  /£?,  cxciv 

Midorige 

75,  75,  CLXIX 

Toge-urushigusa 

193,    20j,    CXCIX 

Mirin  Jig 

70J 

Tsukumo-nori 

153,  7(5^,  CLXXXVII 

Tsunomata   §3 

39 

Mirin 

IO2,    IO^,    CLXXIV 

JV 

Mitsude-sozo 

175,  iSi,  cxcm 

Tsuru-shiramo 

.    41,    ^2,    CLXI 

Mura-chidori  JH 

53 

Tsuyu-no-ito 

195,  205,  cc 

Mura-chidori 

52,  54,  CLXIV 

Ubuge-gusa    s  ^' 

J               6,  7,  CLII 

Umi-zomen 

28,  .20,  CLVIII 

Naga-tsunomata 

38,    40,    CLX 

Ushike-nori  Jj| 

88 
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